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for Security! Good-Paying Jobs! 


MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 
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You get 
all the parts—even tubes! — 


for this modern Superheterodyne R al) trained 200% he 
You learn to build it step by step. And 5 ill lh 
keep it! Get all the facts ail i aul 


t ns. M 


You Train Home—in Your Spare Time 
, Shop Method Home 


is Only National Schools Gives You This 
teresting. And so easy to learn! And no won Professional Multi-Tester! 


We Teach You How To Make Welcome | a > 
Extra Money—While You Learn! round t 


t Fixir ghbors’ radios, appliance t Here are only a Few of the 
ays we ach you srt eas Good-Paying Jobs You Can Choose 
rom the you en rom the ver r 


Radio Station Engineer, District Ser e Mana 
er, Aircraft Radio Inspector, Own Your Own 
epair Shop, Inspector Technician, Service 

Specialist, Special Government Jobs, Complete 
TV Service, Sound Truck Operator. Many more 


WE SEND YOU LOTS OF PARTS 
LIKE THIS! 


Today’s Shortage of Trained Technicians 
Creates Chance of a Lifetime For You! 
Think of it! With guided missiles ranch and othe r 

electronic devices so important to national defense 

With big, new developments in TV. With over 
90,000,000 home and auto radios, over 12,000,000 TV 
sets. With more than 3100 radio stations...over 100 
TV stations — and more build 
imagine the great opport 
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Nationa 


pa and g 


se ie With National Schools Shop Method Home Trainir 
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important money these days. Thousands of National is. Use the coupon. Send 
MAIL THIS COUPON 


Schools graduates—men just like you—are e arning today without fail! 
NATIONAL SCHOOLS, Dept. 32 M pe 


good money all over the country. Why not you 
And — National Schools graduates get the pe rsonal 

4000 South Figueree Street 
Angeles 37, Colifornia 


satisfaction of being highly-skilled technicians, Men 
people respect. Men who enjoy their work—rather 
than having to drag along in just any old job. 

Mail me FREE the book mentioned in this ad Also a f 


National Schools Has Trained 1000's I understand no salesman w ‘ 
of Successful Men! Why Not YOU? 
In almost every state—and many foreign countries— eee 
Nationa! Schools graduates are filling big jobs with _— 
famous companies. Or running their own successful — 
businesses. What are YOU waiting for? National or: . 


Schools training is complete training. So when you 
graduate you can take advantage of today's big 
opportunities in Radio-Television-Electronics — fast. 
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Be Sure of Your Installations 


RG/U TRANSMISSION 
LINE CABLES 


@ You know what you are doing when you use Belden RG/U Trans- 
mission Line Cables — they're aptitude rated. They are designed to 
provide desirable electrical characteristics, and rigid control assured 
constant quality. Specify Belden Radio Wires. 


Te You, 
Belden's Golden Anniversary Means 


—product performance that 
can come only from a “know- 
how” that has grown through 
actual service since the 
inception of Radio. 
—an ability to co-oper- 
ate in prloneering new 
wires to meet or antici- 


pate industry's grow- 


ing needs. 
Belden Manufacturing Co., 4623 W. Van Buren Chicago 44, Il. 
“ follow 
This Belden 
Program Is— 
APTITUDE RATING APTITUDE RATING APTITUDE RATING APTITUDE RATING APTITUDE RA 
No. 8236 No. 8237 No. 8238 No. 8239 No. 8241 —T0 BE CONTINUED 
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i» BOOKLET can mean the difference between small 


w-i-d-e-L-y s-p-a-c-e-d salary increases—and rapid ad 


vancement. Between routine work—-and challenging op 


portunity. Between constantly defending your job against 
hetter-trained men—and dynamic confidence. Between short- 
circuited hopes—-and high-powered ambition 

An exciting new world has ope ned up with such super 
speed that even the most Optinnesty electronic experts tall 
short in their predictions of expansion 

Think of the 1.500 TV stations within the next 5 vears 
and the 2.500 stations within LO years. as predicted by the 
Chairman of the FCC Think of the 14.496,000 TV. sets 
now in use. Remember that we werent supposed to reach 
that fieure until 1954. Think of the LOQ.000,000 radios in 
current operation, (95°. of the nation’s homes have one 


or more sets.) Think of the tremendous defense orders 


new being placed for electronic equipment and installations. 
Think of the thousands of radio-equipped fire and police 
the U.S. OF the 


equipped railroads, of the hundreds of cities with 2-way 


departments throughout many radio- 


radio service for cars and cabs. Think of the wide-ranging 
field of aviation communications—radio-controlled aircraft, 


navigation-and-traflie control, airport stations. 


Think of the maritime world with its navigational aids, 
fathometers. ship-to-shore and ship-to-ship communications 
and radar. Think of electronic heating. fax and ultra-fax, 
of electronic medicine. and all the other applications of 
electronic know-how. 

Countless positions must be filled —in development, re- 
search, design, production, testing and inspection, manu 


Who will 


if you prepare today—if you 


facture. broadcasting. telecasting and servicing. 


get those positions 7 You 
are alert and have the ambition to advance your knowledge. 
You—if you take 2 minutes to send for a free copy of 
“Your Future in the New World of Electronics.” 

This helpful book shows you how ¢ REI Home Study leads 
the way to greater earnings through the inviting opportuni- 
ties described above. 

However, being an accredited technical school. CREI does 
not promise you a “bed-of-roses.” You have to translate 


your willingness to learn into saleable technical knowledge 
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How far ahead can you be 


IN TY AND ELECTRONICS? 


@ Send for this free CREI booklet today... 


next year... 


and find out! 


CREI is provided 


thousands of professional radiomen with tect 


via study. Since its founding in L927, 


il educ i 
tions. During World War II 


the Armed Services. 


trained thousands for 
CREL courses 
for group traming in electronics at ompany expensé 
them United Air Lines, Canadian Broadeasting ¢ voratior 
Trans Canada Airlines. Sears Roebuck & Co., Bendix Prod 
ucts Division. All-American Cables and Rad Ine. and 
RCA-Victor 


Le ading firms « hoose 


anon 


Division 


CREL courses are prepared by recognized experts. ina 
practical, easily-understood manner. You get the benefit 
of time-tested materials. under the personal supe 
a CREI Staff 
reason why CREI graduates find their diplomas kevs-t 


CRED alumni hold 


America’s leading firms 


Instructor This complete tra is the 


success in Radio. TV and Electronics 


top positions im 


At vour service is the CREL Placement Bureau, which finds 
positions for students and graduates, Although CRED dos 
not guarantee jobs, requests for personnel currently exceed 


supply by far 


Talk to men in the field and check up on CREVSs high 
standing in electronics instruction. Determine for yoursell 
right now that your earnings are going to rise with your 
knowledge—and that vou get your rightful place in the 
Age of Electronics. All this CREI can promise you. pi 
vided you sincerely want to learn. Fill out the coupon and 
mail it today. We'll promptly send you your 
“Your Future in the New World of Eleetronics.” The rest 


the future 


MAIL COUPON FOR FREE BOOKLET 


is up to you. 


bd 
' CAPITOL RADIO ENGINEERING INSTITUTE ' 

Dept. 1430, 16th G Park Rd... N.\W.. Washington 10. 0. C 
: Send booklet “Your Future in the New World of Electron and thine, 8 
CHECK TV, FM & Advanced AM Servicing Aeronautical Radio Engineering 
FIELD OF Practical Television Engineering 
GREATEST ( Broadcast Radio Engineering (AM. FM. TV) 
INTEREST Practical Radio Engineering 
8 ' 
Nome 
Street 
City Zone State 
If residence school in Wash, preferred check here 
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-that keeps pace with the 
growth of the electronic 
industry 


-that meets fully the per- 

formance requirements of 
all radio and tv set manu- 
facturers 


-that safeguards dealer 
Bervice work 


TUNG-SOL ELECTRIC INC. 
Newar' n.J 


Seles Offices: Atianta + Chicago + Culver City 
(Callf.) * Datias + Denver + Detroit Nework 


mates oll-aic ealed beam 

je ray, rod TV and special pur 
tron ¢ 
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HIDDEN VALLEY is at last to receive 


the benefi valley” tele- 
Visior The alle with the name so 
familiar to persor interested in TV 
fistributior te located near 


Lafayette and is to receive 


signais Via an nna on an S00-foot 
hill in full range of signals from the 
San Francisco area 

Jerrold community antenna equip- 


ment will be used to bring the signals 
from the hilltop tower to viewers in 
Hidden Valley and the adjacent Aca- 
lanes Valley. The signals will be boosted 


on leaving the antenna, and again after 


being piped 200 feet through coaxial 
of Hidden Valley. 

An interesting feature of the project 
is that cables will 


cable to the floor 


run underground in- 


stead of overhead, as is more common 


in such installations 


TV BROADCASTING IN BRAZIL 
has been reinforced by a new 5-kilowatt 
station operating on Channel 5 in Sao 
Paulo, “the Chicago of South America.” 
The station services an estimated 20,000 


TV sets in the Sao Paulo area and is 
housed in a new 12-story building on 
Avenida Rebdoucas 62 overlooking the 
residential section. 

A portable TV microwave link and 
equipment for the station, owned and 
operated by Radio Televisao Paulista, 
S.A., was supplied through  Inter- 


national Standard Electric Corporation, 
New York, associate of the Inter- 
national Telephone and Telegraph 
Corporation. 


A COLOR TELECAST linking Los 
Angeles, Chicago and New York over a 
circuit, lasting for hour, 
enabled hundreds of doctors to watch a 
delicate operation performed at the Los 
Angeles ( ounty Hospital. This first 
transcontinental telecast was 
sponsored by the Columbia Broadcast- 
ing System laboratories division and 
Smith, Kline and French, a Philadel- 
phia pharmaceutical concern. 

Doctors said the colors of nerves and 
tissues were accurately transmitted. At 
the American Medical Association con- 
vention, Dr. John W. Cline, president, 
said that the telecast was a “milestone” 
in helping isolated practitioners. 


TAPE RECORDING network for the 
benefit of sick and disabled veterans in 
VA hospitals has proved to be an excel- 
lent mora Tape records of 
special programs by nationally known 
entertainers and celebrities visiting a 
hospital are circulated among the 50 or 
member hospitals of the network. 
Presentations written, acted and di- 
rected by talented veteran-patients have 
| been recorded and circulated and enjoy 
a wide popularity. Patients confined to 
| their beds listen to the programs over 
receiving units placed right by the 
| pillows. 


PILFERAGE of television parts and 
equipment was held to be one of the 
} main causes of the dramatic failure of 
Conlan Electric of Brooklyn. The firm 
| declared itself in bankruptcy in Janu- 
ary. It held more than 20,000 television 
| service contracts 


an 


closed one 


color 


»-booster, 


so 


e 

Less dramatic but possibly g 
nificant was the statement made by th 
company’s attorney, Nathan Korn, that 
the financial difficulties re ted a 
entirely from the tele mm installat 
and service con ract nase of the 
activities. Other activit of the 4s 
year-old firm have always made a 
but losses on TV ntract ‘ ” 
great to be absorbed by the other 
branches of the busine he said 

Of the 20,000 contracts. more thar 
17,000 are bonded, according to Mr 
Korn. It is expected that with the co 
operation of the bonding companies, a 
new organization ma be formed to 
service these and possibly the other 
3.000 sets covered by unexpired 


contracts. 


“TV ATTENDANCE” is greater in 
actual time than schoolroom attendance, 
according to a survey of sixth and 
seventh grade schoo! children condu 
by Xavier University, Ci: 
In co-operation with the ¢ 
casting Corporation. The 
children revealed that the average pupil 
TV as 
irs spent in school 
differer 


ted 
emnati, Ohio, 
Broad 


study of GUS 


spends 30 hours a week 
compared with 25 ho 

There was iable 
in the school work of children wit} 


watching 
no a pre ct 
ry 
sets at home compared with those not 
having TV The child 
viewing habits are controlled by parents 
(not 
did not manifest superior scholarship to 
the uncontrolled child 

Since the report wa 


ets. whose tel 


as common as originally be ed) 


concerned only 
with the present complexion of TV pro 
grams—recreational.—_there was no in 
plication drawn concerning special T\ 
programs designed to aid learning 


The report showed that the children 


in TV homes had a later bedtime, and 
that children with lower IQ's were avid 
watchers of myster rime and 


wrestling programs. 


AN ALUMINUM SHEATH is vse in 
a new type of coaxial cable which is 
cheaper and, reportedly, more efficient 


than that usually used for microwave 
transmission. The applications to re 
mote pickup TV transmission lines are 


held promising. 

The aluminum pipe is made by a new 
continuous extrusion invented 
by Heinz Horn of Cologne and further 
developed in Germany. The 
ready is used in 150 installations in 
Europe and is being marketed in thi 
country by the Phelps Dodge Copper 
Products Corporation under agreement! 
with the Cologne manufacturers 


IRE'S NATIONAL CONVENTION 


process 


cable al 


and Radio Engineering Show will be 
held in New York City, March 3rd 
through 6th. Convention headquarters 
will be at the Waldorf-Astoria Hotel 


The Show has been expanded to include 
four floors of exhibits at the 
Central Palace. Over 350 exhibitors will 
occupy booth space. RapIo-ELECTRONICS 
will again have a display at Booth S-2 
on the mezzanine floor. 

Charles E. Wilson, Director of D 
fense Mobilization, will be the zg 
speaker at the annual! banquet 
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NOW... GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


RADIO-ELECTRONICS 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every advan- 
tage you con give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 


ilable AT HOME for America’ one . 
VISION-RADIO-ELECTRONICS. See how yo a 
may get and keep the same REAL THING! 4 
waining equipment weed in one of the he- ABOVE: Build and keep SET UP YOUR O WN 


tion's finest training laboratories . . . how 
you may get real STARTING HELP toward a areal 17 INCH com- HOME els 


good job or your own business in Television. mercial TV receiver. JK 
Radio-Electronics. Mail the coupon today for Optional aftercomplet- T . 
complete facts — including 89 ways to earn ing regular training at 
money in this thrilling, newer field. moderate added cost. 
D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
in addition to easy-to-read lessons, you get the use of HOME MOVIES 
— an outstanding training advantage — plus 16 big shipments of 
Electronic ports. Perform over 300 fascinating experiments for 
practical experience. Build and 
Get BOTH of these = keep real commercial-type test 


information packed equipment shown at right 


publications FREE! MODERN LABORATORIES 
If you prefer, get all your 
tion in our new Chicago Trainin 
Laboratories —one of the finest o 
its kind. Ample instructors, modern 
.— | equipment. Write for details! 


MILITARY SERVICE! 


if you're ge to military 
service, the information we 
1] TELEVISIO! “a Pt have for you should prove very 
4 gaoid ELECTRON helpful. Mail coupon today. 


ACT NOW! MAIL COUPON Tobay: 


DE FOREST’S TRAINING, INC., Dept. RE-3-1 


2533 N. Ashland Ave., Chicago /4, Ill. x 
1 would like your Opportunity News : “ONE OF AMERICA'S FOREMOST. 


Bulletin showing the felder showing how! TELEVISION TRAINING CENTERS 


CHICAGO 14, ILLINOI 
A De VRY INSTITUTION 
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. FITS MOST OF 
THE POPULAR CHANGERS 


| * INTERACTION between the two needles has 
long reduced the performance quality of conventional 


designs in turnover pickup cartridges. Another difficulty 
has been that, if output and response characteristics are 
made ideal on one side, for one record type, reproduction 
on the cther side is poor; so a compromise has to be made. 
It took a revolutionary new design in turnover cartridges 
to eliminate these problems... and that is exactly what 
Astatic engineers have come up with. The new “Twin 
CAC,” Astatic cartridge model CAC-D-J, is the first turn- 
over unit offering unlimited reproduction clarity, fidelity 
and brilliance of tone. It is the equal of the finest single- 
needle cartridge of them all, Astatic’s own famous CAC-]. 


LIST PRICE *10.50 Code ASXDJ 
FEATURES 


1 Basic design principle combines two complete CAC assemblies, back 
to back, on a common plate 

2 Output and response characteristics of each side established inde 
pendently of the other: 0.8 volt at 1 kc. on Audiotone 78-1 Test Record 
and 0.7 volt on RCA 12-5-31-V Test Record. Frequency range, 30 
to 11,000 cycles. 


3 Needles are, of course, entirely independent of each other, free of 


interaction. Needle pressure, 10 grams 


4 Unique but simple switching device in turnover mechanism connects 
only the cartridge or side being used to amplifier phonograph input 


5 Furnished complete with turnover bracket and knob assembly. with 
: standard '2” mounting holes. Wiring terminating in pin connectors, 
a graduated for two dimensions now standard on lead wire connectors 
Easily installed without soldering 


6 Equipped with Type Q (3-mil) and Type Q:33 (1 mil). sapphire 
tipped needles. 


EXPORT OEPARTMENT 
40! Broadway, New Yor 

: Coble Address: ASTATIC, New York Astatic Crystal Devices manufactured 
os under Brush Develooment Co. patents 
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MISLEADING TV SET ADS are « 


pected to be curbed by the plan set 
forth by the Better Busir Bureau « 
New York City. The plan, also affect 
ing home appliances, implem the 
enforcement of the advertising and se} 
ing standards adopted by the trade 

18 months ago. A five-man, indust 
advisory panel consisting of three T\ 
and appliance advertisers, one non 
advertiser and one wholesale distrib 
utor will review advertising practic: 
with the bureau and conduct hearings 


when an advertiser disputes a BBB 
charge of violation of the standard 

An advertiser whose copy is cons 
ered in violation of the standards wil! 
be notified by registered mail and re 
quested to give written assurance witt 
in 72 hours that it will be discontinued 
It places responsibility on the adver 
tiser to substantiate with proof any 
advertised claims deemed questionable 
Further action could mean publicity 
and referral to law-enforcement au 
thorities. 


FARSIGHTED ENTERPRISE hx 
been shown by the Capitol Appliance 
Co. of Boise, Idaho, in advertising t 
sale of 161 nationally known, qua 
brands, traded-in TV sets. The price 
quoted ranged from $1 up for tab! 
models, $3 up for consoles, and $10 uy 
for radio-phono-TV combinations! 

Since Boise is far from the nears 
TV station, there may have been som: 
question in the minds of the resident 
as to what they could do with the 161 
used sets from Salt Lake City, Utah 
The ad settled this natural query b 
stating that when TV dovs come to 
Boise the advertiser will allow the fu 
purchase price of the traded-in set a 
a trade-in allowance on a new T\ 

The ad resulted in “a lot of interest 
and a few sales.” 


A £50,000 AWARD, tax free. 
made to Sir Robert Watson-Watt, pres 

dent of Britain's Royal Meteorological 
Association and the Institute of Navy 

gation, for his pioneer work in deve 

oping radar before and during World 
War II. Nine of his research associate 
are to receive an additional £37,900 
government award. In a joint claim 
last year, the ten stated that “without 
radar the Battle of Britain would have 


| been lost and these islands invaded 


This prize is the largest since 1948 
when Sir Frank Whittle received 
£100,000 for inventing the jet engine 


1952 ELECTIONS AND TY will be 
closely linked, according to statements 
by David Sarnoff, and Dr. Allen B. Du 
Mont. General Sarnoff indicated that 
TV has a great destiny in providing 
“an open forum in which every home 
has a front-row seat in the discussion 
of national and international prob- 
lems.” Dr. Du Mont believed that tele 
vision’s quality of honesty in separating 
the wheat from the chaff had its effect 
in recent elections. He indicated that 
it is up to the candidates to use tele- 
vision’s “unerring ability to distinguish 
the demagogue from the statesman.” 


end 


NADIO-ELECTRONICS 


TWIN CAC. | 
THE \NDUSTRY’S FIRST MAJOR ADV ANCEMENT 

TURNOVER TYPE 

— PICKUP CARTRIDGES 

| 

| 

| | 
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ELECTRONICS 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


if you have had any practical experience— Amateur, Army, 
Navy, Radio repair, or experimenting. 


TELLS HOW— Employers make 


JOB OFFERS like These 
to Our Graduates Every Month 


Letter, October 11, 1951, from Chief Engineer, Broadcast Station, North Carolina, 
Need men with radiotelephone Ist class license, no experience necessary. Wil! 
earn more thon at average station for we are equipped with Diese! Electric 

power transmitting and studio equipment 

Telegram, October 2, 1951, from Chief Engineer, Broadcast Station, Wyoming 
Please send toatest list available first class operators. Have November /0th 
»pening for two combo men.” 

These are just a few examples of the job offers that come to our office periodi- 

cally. Some licensed radiomen filled each of these jobs . . . it might have been 

you! 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME in Spare Time. 


and Address License 
rth 2nd Phone 
a Wilshire St. Bakersfield, Calif 


od € 


Francis X. Foere 

Sat Ben H. 

317 Nerth Lebanon, ili 


tith St., Escondido, Calit 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-39, 4900 Euclid Bidg., Cleveland 3, Ohio 
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TELLS HOW — 


Our Amazingly Effective 
JOB-FINDING SERVICE 


Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job-Finding results: 
GETS JOB WITH CAA 


I have had a half r ffer 


Aeronaut A 


GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
r f Eng er i a ere wa f Dla 
employed as Tra at WMMT 
Eimer Powe 


GETS CIVIL SERVICE JOB 


OURS 1S THE ONL 


LESSONS Charles 
FINAL TESTS 


Your FCC Ticket is recognized in 
fields as proof of your techn a! abil ty. 


Get All 3 FREE 


MAIL COUPON NOW 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-39-—4900 Euclid Bidg.. Cleveland 3. Ohio 
(Address to Desk & t > ley 


how I ca 
eF ex 
Mak FCC I inf 
7) Tell me how | can get your Free Television Course 


Addres 


City . Zone 


il 
6 Months from Today ? i 

ADD TECHNICAL TRAINING TO YOUR. PRACTICAL EXPERIENCE 

GET YOUR FCC LICENSE IN A HURRY! Be 

JOB-FINDING SERVICE let REE | 

“this Valuable Bo FR) 
N 

4 


Wha kind of men are the 2500 scientists and engineers of 


Rell Pelephone Laboratories? 


They are men of many types, vet they work well together. for 
all have good minds as a foundation, years of study in the funda 
mentals of their science and in the methods of research and design 
Vital, too, is their teamwork — for without the co-operation of many 
individuals the products of research and development could never 
he perfected, 

Above all else these men have “the spirit to adventure. the 


wit to question, and the wisdom to aceept and use.” 


Such men can develop the world’s finest telephone systems 


and have done so. 


Perhaps there is a place among them for vou. Write the Emplovy- 
ment Director, Bell Telephone Laboratories. New York 14. 


BELL TELEPHONE LABORATORIES 


© EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
RADIO-ELECTRONICS 


12 
TAN 
| 
43 Ran F 


the only complete catalog 
for everything in Radio, 
TV & Industrial Electronics 


Send for it today! “© largest stocks 


Here's the one authoritative, complete, up-to-date Buy- ; 

ing Guide to TV, Radio and Industrial Electronics. é o Radio Parts Unlimited 

Make your selections from the world’s largest stocks ae _ Test instruments 

of quality equipment at lowest, money-saving prices. ” e Television & Home Radios 

See the latest and most complete presentation of elec- 

tronic apparatus: new TV, AM and FM receivers; High- PA. and Hi-Fi Equipment 

Fidelity Custom Sound components; latest P.A. Sys- . oe Amateur Station Gear 

tems and accessories; recorders; fullest selections of 

Amateur receivers and station gear; specialized indus- | ¢ Builders’ Supplies 

trial electronic equipment; test instruments; builders’ e Equipment for Industry 

kits; huge listings of parts, tubes, tools, books—the 

world’s most complete stocks of quality equipment. ; quick, expert service 
ALLIED gives you every buying advantage: speedy 

delivery, expert personal help, lowest prices, liberal 

time payment terms, assured satisfaction. Get the 

latest 1952 ALLIED Catalog. Keep it handy—and save 

time and money. Send for your FREE copy today! 


nd WI-FI HEADQUARTERS 


latest in TV! Hi- : 
it for quick 7 SEND TODAY FOR RADIO'S 
‘ LEADING BUYING GUIDE 
poner fl 
' 


1s YOUR TV 


Fidelity soun 


thing in Ome ALLIED RADIO CORP., Dept. 2-C-2 


of ALLIED! 833 W. Jackson Bivd., Chicago 7, Illinois 


: , (CD Send FREE 212-page 1952 ALLIED Catalog No. 127. 
ALLIED RADIO 
the World’s Largest Radio Supply House [am 


City. Zone State 


MARCH, (952 


value-packed catalog 
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TOMS TELEVISION 
AND RADIO SERVICE 


JOES TELEVISION 
AND RADIO SERVICE 


Heres why Tom 
gers my service 


\ business 


i Today's wary customers want to know how you do business as well as 


| 


how capable a technician you are. That's why thousands of Radio and 
Television Service Dealers across the nation are discovering that, all 


other things being equal, their status as RAYTHEON Bonded Electronic 


Technicians tips the scales in their favor. 


If you don't know how this exclusive Raytheon Bonded Program builds 
customer confidence and good will by cash- protecting your radio and 
television service 90-day guarantee, at no cost to you, you'd better get in 
touch with your Raytheon Tube Distributor. He'll be happy to tell you 
whether you can qualify for this important sales aid. 


3 

‘ 
| | 
\ ) 

— 
for 

gion! a RIGHT...FOR SOUND AND SIGHT 

Newton, Mass, Chicago, Atlanta, Go., Los Angeles, Calif. Excellence tn Elect 
RADIO-ELECTRONICS 


Radio Business 


Merchandising and promotion 
Allen B. Du Mont Laboratories, Cath- 
ode-Ray Tube Division, Clifton, N. J., 
ssued a new weatherproof three-color 
lecalcomania for use in store windows, 


truck panels, ete. The decals are avail- 
able to distributors, dealers, and service 
technicians. 

General Electric's Tube Department 
is conducting a mail survey of radio and 
TV service technicians. Upon comple- 
tion of the survey, G-E will tabulate the 
information and supply it to service 
technicians so that they may compare 
their operations with those of others in 
the servicing industry. The Tube De- 
partment also announced that its recent 
‘Hit the Trail” sales promotion cam- 
paign directed to distributor personnel 
was one of the most successful in its 
history. 

Brach Mfg. Corp., Newark, N. J., 
launched a TV lecture program in co- 
operation with its TV parts distributors 
for the benefit of TV service technicians 
throughout the country. The illustrated 
lectures are given by Ira Kamen, Brach 
director of TV sales, on the subjects: 
“TV Antennas and Installations” and 
“Making Profitable Master TV Antenna 
Installations.” Brach also announced 
the publication of a jobber-dealer book- 
let, “How to Sell Brach Products,” 
covering the company’s complete line. 

Sprague Products Co., North Adams, 
Mass., developed a new “Service Pack- 
age™’ system which, it states, makes it 
easy for service technicians to carry 
complete stocks of the proper replace- 
ment capacitors for the brand of TV 
sets they most frequently service. Each 
of 22 of the most popular makes of TV 
sets are represented in the “Service 
Package” system. 

Jensen Industries, Inc., Chicago, re- 
leased a mailing piece describing the 
sales aids it issues backing its line of 
phonograph needles. 

Radio Merchandise Sales, Inc., (RMS) 
New York City, is continuing its series 


Conadion Licensee—Compbell Mtg. Company, Terente, 
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‘the cou 
= -to- me at a ser price. 
Sound in Design!...Sound 


of forums on ultra-high frequencies and 

techniques and accessories for improved 
recently held in Dallas, Fort Wort 

Austin, San Antonio, and Amarilk 


Texas, ier the sponsorship of local 
but the SWEETEST mike you ever owned!” (1°. eee 


conducted by Martin Bettan, RMS sales 
manager 

JFD Manufacturing Co., Inc., Broo} 
lyn, N. Y., released a new brochure 
describing its “Tuck-Away” line of 
single-channel TV boosters 

Federal Telephone and Radio Corp., 
Selenium-Intelin Division, Clifton, N. J., 
has launched a sales promotion can 
paign aimed at the replacement market 


be 


Federal 


Yes, the Turner Model 99 Dynamic is the 
greatest mike in the world for taking hard 
knocks... yet retains the perfect response and 
sensitivity that make the 99 an outstanding 
microphone value. 


Indoors or outdoors — for ham rig, broadcast 
remotes, sound installations — the Turner 99 yyRNER 
is completely dependable. For mobile public  pjgdel 99 


address systems, paging systems, communica- for its selenium rectifiers. The ca 
tions or recording machines, the 99 delivers paign includes a selenium rectifier d 
crisp, clear results. Its smooth response is not penser offered to distributors and a 
affected by heat, cold or humidity. Response: 60 — 9000 c.p.s. handbook and replacement guide « 
Specify the Turner Model 99 Dynamic micro- Level: 52 db below 1 volt, dyne/ taining technical information for the 
phone with confidence. Use it with pride. sq. cm. at high impedance service technician 
Order from your Turner dealer or represent- Impedance: 50, 200, 500 ohms M. A. Miller Mfg. Co., Chicago, de 
ative, or write direct for complete micro- or high impedance signed a plastic leatherette wallet phor 
phone literature. Pee $36.00 needle carrier which holds one doze 
individually-carded replacement needle 
The wallet and 12 needles se f 


TURNER company 7.96 


IN CANADA: / Production and sales 
Cenedion Morconi Co., Ltd. The NBC Sales Planning and Re 
Toronto, Ont. & Bronches 933 17th Street N.E. search Department reported that as of 
EXPORT: : January 1, 1952, there were 15,787,00¢ 
Ad. Auriema, 89 Brod Street Coder Sepit, tows TV sets in the United States. New York 


selenite City was first with 2,800,000 followed 
by Los Angeles and Chicago with 1,090 

000 each, Philadelphia 1,001,000 and 
Boston 848,000, 

The RTMA reported that 4,062,375 
TV picture tubes valued at $97,937,! 
were sold during the first 11 
1951. The Association also announced 
that 4,415,422 TV sets had been sold t« 


Over 43,000 Technicians Have Learned 


GET THE MOST OUT 
TEST EQUIPMENT 


Why Not You, Too: 


| AL SUBSTITUTION dealers in the first 11 months of 1951 
SERVICING hy wew, UP TO DATE EDITION) 
h To Re- 

peed Approo 

AM-FM-TV. 

Neo equipment purchase @ 


months of 


Raytheon Manufacturing Co., Wa 
tham, Mass., leased a one-story build 
ing, now under construction. The new 
building will provide Raytheon with 
50,000 square feet of space on a 
100,000-square-foot tract, it will be used 


for the company’s expanding Research 
your local you re-double the value of pan) 
aot For 5.5.5. - 3 -your basic test equipment. and Manufacturing Divisions and is ex 
Radio Parts Jobber or order direct from factory, : 


; pected to be ready early in May. 
PRECISION APPARATUS COMPANY INC 92.2) Morace Harding Bivd  Eimburst 46 Y 


a BEST SELLER FO 
Modern, Dynamic 


100 poges. Invoivable 
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Radio Business 


Ohmite Manufacturing Co., Chicago, 
manufacturer of resistors announced 
plans for a new and larger manufactur- 
ing plant in Skokie, Illinois. The new 
plant will provide for the company’s 
expanded activities in defense work. 
The RTMA moved its offices to la ger 
quarters in the Wyatt Building, 777 


Fourteenth St., N. W., Washington, 
D.C, 

Electronic Instrument Co.,  Inc., 
Brooklyn, N. Y., manufacturer of Eico 
test equipment and kits, moved to a 
new 6-story factory building at 84 


Withers St., Brooklyn, N. Y. 

Kay-Townes Antenna Co., Rockmart, 
Ga., has relocated its plants and offices 
in larger quarters in Rome, Ga. 

Hoffman Radio Corp. acquired a one- 
story building immediately adjacent to 
its No. 5 plant in Los Angeles. 

Lowell Manufacturing Co., St. Louis 
manufacturer of low-volume ceiling- 
type loudspeakers, moved to a new and 
larger plant at 330 Laclede Station 
Road. 

Synthane Corp., Oaks, Pa., opened an 
Indianapolis sales office under the direc- 
tion of Duane W. Roland, formerly of 
the New York sales staff. The new office 
will provide service for industrial users 
of Synthane plastics in southern In- 
diana, southwest Ohio, and Kentucky. 

Chatham Electronics Corp., Newark, 
N. J., has contracted to purchase a 17- 
acre tract in Livingston, N. J., as a 
site for a one-story plant to be devoted 


to the manufacture of electronic 
products. 
Multi-Tron Laboratory, Chicago, 


moved to larger quarters which will be 
devoted to research and manufacture in 
electronic and nuclear physics. 


Business briefs 


.. Raytheon Mfg. Co. in conjunction 
with the Massachusetts State Division 
of Employment Security worked out a 
recruitment plan for skilled technical 
personnel. The plan has been in opera- 
tion for over six months and has been 
hailed as highly successful by both the 
company and state officials. 

... Lion Mfg. Corp., Chicago, manufac- 
turer of coin-operated amusement de- 
vices, announced plans to manufacture 
television sets. Paul H. Eckstein, pre- 
viously with Hallicrafters Co., has been 
named general manager of Lion’s new 
Television Division. 

. . . Pacific Mercury Television, Van 
Nuys, Cal, Trutone Electronic En- 
gineering Co., Hollywood, and Davis 
Electronics, Los Angeles, were elected 
as new members to the Los Angeles 
Council of the West Coast Electronic 
Manufacturers Association. 

. The RTMA Engineering Depart- 
ment released a 14-point chart on elec- 
tronic equipment reliability for the use 
of equipment designers. The association 
also scheduled its annual fall radio 
meetings for 1952 and 1953. The 1952 
meeting will be held in Syracuse, N. Y., 
and the 1953 meeting in Toronto, 
Canada. 

... The 1952 Electronic Parts Show, 
Educational Committee, mailed out a 
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ARE SERVICEMEN GYPS? 


Every so often, some national maga- 
zine sounds off about radio-television 
servicemen. 


“Servicemen are a bunch of gyps,”’ is 
the general theme. “They'll clip you if 
you don’t watch out.” 


They might just as well write the same 
thing of doctors, lawyers, storekeepers, 
auto mechanics—or anyone else. There 
are gyps in every line. Actually, the per- 
centage in radio is far lower than in most. 


The average serviceman—and I have 
met thousands during 30 years in radio 
parts manufacture—is a hard-working, 
straight-shooting individual. Rather than 
gyp customers, he is far more likely to 
spend more time on a job than he knows 
he will be paid for—simply as a matter 
of personal pride in doing things right. 


The other evening, a friend’s TV set 
went bad. A serviceman called for it in 
his truck and returned it in good work- 
ing condition within 48 hours. His bill 
came to $10 for service plus $2.68 for 
replacement parts. 


My friend argued that this was too 
much—yet he would never dream of 
complaining to the medical specialist 
who charged him $10 for a 15-minute 
office visit; the lawyer whose bill for 
writing @ simple will was $75; or the 
garage man who, as my friend laughingly 
admits, charges $5 for “‘just raising the 
hood” of his car. 


In a large Eastern city having over 
800,000 TV receivers, the Better Business 
Bureau received complaints about serv- 
ice on only 1/10 of 1% of the sets 
in a year. Investigation showed that 
most of these came from folks who 


expected first-class reception in doubtful 
fringe areas; who tried to operate thei 
sets without suitable antennas, or who 
had bought sets ‘‘wholesale” or at ridic 
ulously low prices from cut-rate dealer 


who could offer little or no service 


Actually, it takes almost as long to 
become a good serviceman as it does to 
train for any other profession. Beyond 
this, it calls for regular study to keep up 
with the constant stream of new devel 
opments. Also, it requires a surprising! 
big investment in test instruments, mat 
uals and other shop equipment 
modern radio or TV 
the most intricate piece of equipment 


receiver 1s by far 


the average person ever owns or us 


Servicemen are not fly-by-night b 


nessmen. Ninety-nine out of 100 radio 


television servicemen run their businesses 
properly. The other one per cent— tt 
gyps—can usually be spotted a ‘ 


away. Nine times out of ten, they are th« 


shops that feature “bargain” pric 


ridiculously liberal service contracts. A 


their victims are generally set owne 


something for nothing.” 

Good television sets or good TV s« 
ice are not things to be bought on a 
“bargain counter” basis. Set owners w h« 
recognize this aren't likely to get gypped 

Instead, they'll find that they get more 
real value for their television entertain 
ment dollars than for almost any other 
dollars they spend! 


PRESIDENT 
SPRAGUE PRODUCTS COMPANY 
(Distributors’ Division of the Spragve Electric Company | 
North Adams, Mass 


WORLD'S LARGEST CAPACITOR MANUFACTURER 


* 
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wh 
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SELL IMPROVED RECEPTION 


MERIT "TV" Kit ©1000 for edge te edge 
focus—contains MOF-70 Cosine Yoke, 
HVO-7 Universal Flyback and MWC.-1 
Width Linearity Control. Keep a Kit handy 
~ you'll get plus business and a reputa- 
tien fer “knew-how.’’ 


MDF-70 original of the 

“cosine” series —low hort, 

high vert inductance. Used 

by such famous sets as 
Rodio Craftsman Cosine Yokes will im- 
prove 10,000,000 sets now in use! 


MERIT...HQ for TV Service Aids 


MERIT's 1952 Catalog #5711 now avail- 
able introducing MERIT IF-RF Coils, 
includes Coil & Transformer data, listings. 
Other MERIT service aids: TV Repi Guide 
#404, Sept ‘5! issue covers 3000 mod- 
els, chassis of 62 mftrs, Cross Ref Data 
on Coils, Form #14 Write: Merit 
Coil and Transformer Corporation, 4425 
North Clark Street, Chicago 40. 


These three MERIT extras help you: 


* Exclusive: Tape- 
marked with 5; 
end hook-up data 


* Full technical data packed with 
every item 


* Alsted in Howard Sams Photo- 
facts 


i * Merit is meeting the TV 
improvement replecement 
end conversion demand 
with @ line os complete as 
evr odvence information 
werrents! 


BURTON FROWNE ADVERTISING 
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questionaire to distributor an effort 
to determine what problen they want 
discussed at the seminars and educa 
tional meetings to be held in conjune 
tion with the Show n Chicago, May 
20 and 21. The plan was announced by 
Jack A. Berman, chairma f the Show 


Educational Committe 
The Institute of Inventive Research, 


San Antonio Texa ha acquired ex 
clusive patent development rights for 
the Western Hem phere on the lono 
phone the inertiale idspeaker de- 
veloped by the Frenct nventor 
Siegfried Klein. The lonophone was 


described in the November and Decem 


ber of RADIO- ELECTRONICS A 
public demonstration anned 

Park Metalware Co., Orchard 
Park, N. Y., maker of hand tools for the 


electrical, and electronic 


to Xeelite, Ine 
an- 


mechanical, 


fields, changed its name 


Raytheon Manufacturing Co. 


nounced that Interstate Supply Co., St 
Louis distributor of Raytheon tubes, 
held a series of meetings announcing 
the sponsorst ip of the Raytheon Bonded 
Electronic Technician Program. The 
firm also has announced the publi 
‘ of “Raytheon New a monthly 
ne paper distributed among employ 
ae It is a revival of an earlier publi 
cation bearing’ the ime name, whicl 
was discontinued in 145 

Snyder Manufacturing Co., Philadel 
phia, announced that it would continue 
t h ful cor mer advet 
tising campaign. New media are being 
pot tested. The company used national 
advertising in consumer newspapers for 
the first. time last fali to introduce it 
“Directronu antenna ystem to TV 
owners. New ert r be in the 
form of new irticle adv ng the lay 
man of the function of the antenna 
IV reception. The art be writ 


ten by Edward M. Noll, cons 
yineer at Snyder and a fac 


Un ve 


ilting en 
tv 


nember 


of Temple 


Vhe G-E Tube Department ar 
nounced plans fe a campaign designed 
to promote more efficient use of three 
types of industrial ft The first 
tave of the campaign includes an eight 
point program aimed at lengthening 
the life of thyratror the most widely 
ised industrial tube 

Sylvania Electric Products Ine. 
announced a new Gla Allowance Pro 
gram by which radio-TV service tech 
nicians will be given a trade-in allow 
ance of from $2.25 to $5.25 on used 
television picture tubes Under the 
terms of the plan, one new Sylvania 
picture tube of any type must be pur 
chased to earn the credit for each used 
tube returned. It operates through Syl 

150 v3 and TV tube dis 


tributor 


The National Electronic Distrib- 
utors Association prepared a four-page 
brochure outlining the tructure and 
functions of electro: parts distrib- 
utors’ organizatior The booklet was 
prepared as an answer to the many 
quenes of people outside the industry, 
particularly in government circles, as 
to just what constitutes an electron 


parts distributor 


NEW! 2ND EDITION 
of the only complete 
reference on AUDIO! 


Reproduction 
of SOUND” 


by OLIVER READ 


Completely 
revised and 
vastly en- 
larged new 
edition 


OvER 


largest selling 
book in its field 


CONTENTS: 
A Partial List of Authoritative Chapters: 


Behavior of Sound Waves; Bosic Recording 
Methods Lateral DiscRecording; Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli; Microphones; Loudspeakers and En- 
closures; Dividing Networks and Filters; At- 
tenvetors and Mixers; Home Music Systems 
P.A. Systems; Amplifiers; AM ond FM Tun- 
ers— PLUS HUNDREDS OF OTHER SUBJECTS 


Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi 

nate hum. Explains microphone, speaker 
and pickup principles and selection factors 

Shows how to utilize inverse feed-back, ex 

panders and compressors. Covers hundreds 
of subjects— a vast wealth of reliable infor 

mation found in no other single volume. If 
you work in the field of Audio, this book be- 
longs in your library. Order your copy today! 


omy $795 
Hard Covers 
800 poges 700 illustrations 


Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., INC 

2201 E. 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $......-++- 
is enclosed. 


Reproduction of Sound (RR-2) $7.95 per copy 
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| | 
| | 
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! 
copylies) of The Recording & | 
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TV full-line” Components For 
MERIT “TheRecordinas 
— eRecording 
ree 
800 
PAGES 
Sound Engineers, Hi- 
aa Fi Enthusiasts, P. A. 
Men, Broadcasting 
} 
i 
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to prepare for a good job or a business 
of your own in TV SERVICING 


There are today more good jobs open @ Within a few years over 1000 TV stations will 
in TV Servicing than there are trained and be telecasting compared with 108 TV stations I\ ket will be 
experienced men to fill them. Yes, thousands now on the air 

of opportunities exist now for good-pay jobs 
offering employment security for years and 


knows ho it the il 


e 
7 


RCA Institutes Home Study Course prepares 
you for a Career in TV Servicing 


sarly one-half of all families living within 


: ‘ present TV areas do not yet own TV 
years to come. Thousands of TV Servicing receivers The 
1 addition of the RCA stitute 
jobs are going begging. Do you want one Se , , 
Training to your ent 1 
of them? @ The new trans-continental video network 
plus better and more interesting program We 
us anc or iMeresting ograms 
Experts agree, that because of the critical step « ind grasp the golden opport 
shortage of trained and experienced TV Serv- le 
th f increase the installation of new receivers, will That NOW exist in televisio erica 
» treme uture g 
wemen, and the tremendous future growth induce present owners of 12-inch and smalle est growing industry 
of the industry, no vocational field today size viewing screens to buy newer model 
offers more opportunities than TV Servicing receivers 
you study the practical / lo 
The Big New Industry @ The power increases of many existing stations IQUES WIKN NOW-i-WwOrKs INK ition. | 
with o Great Future and improved reception range of current re to-read and easy-to-understand lesson 1ee 
ceivers will result in receivers being installed the supervision of RCA engineers and ex 
Television is just in the beginning stages of and serviced in the fringe areas of present pernenced instructors q i rain yé 
its big industrial boom. Look at these amaz- stauions lity tor the many good Ow wa 
ing facts for trained TV rvic D> ip 
@ Under the FCC proposal, over 70 per cent 
1 this liietime Opportunity tor t 1 Se 
@ Lifting the freeze on new TV stations will of all communities will be served by UHI r 
open many new TV areas and will improve channels exclusively, This means TV service- and a bright future in Learn TV S 
the coverage of existing areas. The result will men must know UHF receivers before the ingtrom RCA — pioneers and leader | 
be an enormous demand for TV receivers new UHF stations in their area are opened television and electronic it 


Send for FREE BOOKLET 


York City offering day and evening courses in Radio Mail the coupon—today. Get complete information on the 


and TV Servicing, Radio Code and Radio Operating, RCA INSTITUTES Home Study Course in Television Servicing. 
Radio Broadcasting, Advanced Technology. Write Booklet gives you a general outline of the course by units 
See how this practical home study course trains you quickly a 


for free catalog on resident courses 


* * 


easily. Mail coupon in envelope or paste on postal card 


RCA INSTITUTES, INC., Home Study Department RE-352 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me t 
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| 
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| “RCA INSTITUTES Home Study Course in TELEVISION | 
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Editorial 


MICROWAVE EVOLUTION 


..+ New means for quick, efficient, low-price communication. . 


By HUGO GERNSBACK 


NDUSTRY and commerce today more and more require Swedesboro. Two towe have been erected near N 
ultrafast communication. This is particularly true of The system consists of a voice channe hich monit 
our big industries and corporations which must have the entire system. There also a dial phone f a ‘ 
instantaneous service between branches, their factories, trative calls as wel! as two voice hanne ed f e 
and elsewhere, when seconds saved are often of the utmost munication with state police cars and maintena 
importance. The telephone, the telegraph are no longer In addition to this, there is also a teletyy. part 
quick enough and in some ways are too costly. Even radio An innovation is that it is possible t er the tire 
communication through independent communication com- length of the new turnpike with two-wa ‘ \ e 
panies has become far too slow. for instant communication. Thi effected | ha a 
Hence, many of our larger corporations have installed number of v.h.f. base stations at five of the ten i 
their own communication systems, taking advantage of microwave towers for communicating 
the flexibility and comparative low cost of modern micro- rhe system is so well integrated that tl il phone i 
waves. These microwave (u.h.f.) private networks operate teletypes can link the police for the entire neth 
on frequencies from about 950 to 5000 m« turnpike with one another as well as wit! 
Nearly 150 of our large corporations, many of which are headquarters in Trenton. The same is the case wit 
oil companies, use the u.h.f. networks not only for communi- troopers, Maintenance trucks and all t rates alor 
cations but also to telemeter, run teletypes, open and road. Over $100,000 has so far beer exper {on tl 
close distant switches, operate direct phone networks and microwave communication networh 
many other similar services. The corporations have their Another highway system now making u fi ( 
own private operators and their systems therefore are communication is the Pennsylvania Turn ( 
self-contained in all respects. Many of them maintain whose system is Har to that of the Ne Jersey Turt 
twenty-four-hour microwave service, every day of the week \nother user, resent experime 
Microwaves are highly attractive because their use is in the Northwe is the Bonneville P \ 
far more economical than using telegraph or telephone The versatile waves will be used by Bonn e to 
lines, as was the case in older private communication sys- its power lines, compute the location o ne brea i 
tems. The cost per mile is less than half with microwaves automatically record the time of the failure 
and the maintenance cost is very low. During sleet storms rhe Atomic Energy Commission is another new 
and hurricanes wire-line damages run high, whereas with which requires microwaves chiefly for re te contr 
microwaves the communication towers are anywhere from poses. Due to the fact that atomic work« annot 
twenty-five to fifty miles apart, cutting maintenance costs posed to dangerous radiations, many aton plants n 
sharply. be operated from a distance. This is a most compl ! 
It is interesting to note that even old-time corporations taking, because many of the operations must be checke 
such as Western Union, which at one time relied mainly on and doublechecked without any human being on the 
pole wire lines and for years operated in the red, finally to supervise plant operation and other facilitis I} 
began making a profit when they switched to microwaves. a variety of interlocking devices, microwaves furnish the 
Western Union is now busily engaged in extending its key for safe operation. In fact they can do anything tt 
microwave system throughout the country, at a huge humans do—and often do tasks impossible for | 
saving in maintenance and operating costs. This particular branch of microwaves is d fc 
To date, the American Telephone and legraph Com- future expansion 
pany is the largest user of the microwaves, having pio- But to date, numerically the oil companies are in the 
neered in it over many years. The recent successful com- advance guard as users of microwaves. In the telemet 
pletion of their coast to coast network uses microwaves and supervision of their long pipelines, oper 
not only—as is often erroneously thought—for television, distant valves, controlling pressures in pipe tart 
but more for multiplex phone communication from coast stopping pumps, getting reports on distant t baa 
to coast besides other services of the corporation. Micro- oil companies have found a most versatile t I 
waves are so flexible that a single channel can carry up to waves. Such companies as the Peoples Gas Light and ¢ 
2500 simultaneous messages, against 1800 on the older Company obtains automatic reports on d int ga 
(and more costly) coaxial! cable. sure, gas flow, metering, etc.. by microwave. The Tra 
But microwave channels are not used solely by our large continental Gas Pipe Line Corporation is now n 
corporations. One of the important new users is the re- installation of a microwave system for its new 1,801 ‘ 
cently opened New Jersey Turnpike, operated by the State pipeline from Texas to New York. Most of the large pipe 
of New Jersey. This new toll superhighway operates its lines are certain to follow suit in the near future 
own statewide network on 960 mc. The system now has All in all, microwaves for industry and commerce are 
seven microwave towers, each about one hundred and fifty bound to expand enormously in the foreseeable futur 
feet high. These have been erected near Newark, New with expenditures for installation alone runr nto ter 


Brunswick, Trenton. Bordentown, Moorestown, and of millions of dollars. 
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ELEVIS 
ture theater are if 
: Theater owner do not 


22 


ION and the motion pi 


vetting married 
wish their 


two and a half billion dollar invest 


ment jeopardized by video, so they are 

aking the gal right into their family 

ment manufacturers have found 

nelly ingenious ways of encourag 
maten 

Theater equipped for PV deo more 


ist pick standard telecasts out of 
They all do that; but some of 


also maintain camera crews and 
buy exclusive rights to special events, 
thes wiving their paying customers pro 
grOms that cannot be seen at home. By 
pepling their resources, theaters in dif- 


f@ent cities now are linked coaxial 
Of microwave nets to handle sports 
eWents or other special features on an 
basis 

Programs obtained from either of 


thes. re theater 
@@ers through any of five general types 
of equipment 

Three of the five general types of TV 
installatior 
@C@arved, projected images up to 24 feet 
wide A fourth, similar to one of the 
three just referred to, supplies projected 
iMages not more 


ources are placed befo 


now in theater use provide 


than & or 9 feet wide 
It is used principally in the “television 
lognges”’ that showmen are now tnstal- 
li@g as a sort of theater within a 
theater. The fifth type of theater system 
is merely a home 
lobby, foyer or television lounge 

Only this last type, it should be noted, 
is likely to offer the average television 
dealer or technician much op- 
portunity in a business way. The first 
which are priced up to 


receiver, set up in a 


service 


four systems, 
$25,000 each, have been put on the mar 
ket through established theater-supply 
lealers, not through television dealers 
Their maintenance and repair has been 
their manufacturers, 
through organizations that now service 


arranged for, by 
theater projection and sound equipment 
Sale and maintenance of a home-type 
init for lobby use is a wide-open field 
anyone may enter 

Theaters use TV for a number of dif 
purposes, al] considered 
tant. A lobby s« 
annot find 


Impor 


diverts patrons who 
immediately A TV 
those 
who prefer to see their movies from the 
beginning and 
wait if there were entertain 
ment to keep them until the 
next show starts. Reproduction of reg 


seats 
lounge encourages attendance by 
might not come in to 
no other 

amused 


‘Television 


means 
those who would not come to 


1 elecasts by either 
attracts 
the theater if that meant missing some 


favored video program. The lounge en- 


ables family groups to separate while 
attending the same theater: thus, Papa 
ean watch the boxing matches while 


Mama sob or both 
parents can watch TV while the kiddies 
t through a Western 

Further, TV is used to attract pa- 
trons by 


through the drama; 


events not 
tavern, as 
mentioned above located in 
or beyond fringe areas have put up re- 
ceiving antennas that mere home-owners 
can't afford. 

Photo A shows essentially home-type 
equipment giving direct-view presenta- 
tion on a standard tube. The 
minor problem of keeping patrons from 
fiddling with the controls is met by 
mounting the tube in a so only 
its face is visible, the controls being 
elsewhere in a locked room and adjusted 
with the help of a monitor tube. 

Photo B shows a lounge 
tion 


showing special 


available in the home or 


Showmen 


pieture 


wall 


-type installa- 
optically 
image that can be as much as 8 or 9 
feet wide. The 
are similar to those 


delivering at projected 


optical arrangements 
invented for astro- 
called Schmidt 
optics, after their inventor. A small pic- 
ture tube 5 inches across 


nomical work. They are 
usually 3 

faces a spherically curved mirror. The 
stem of the tube protrudes through a 
hole centrally located in a thin correct- 
ing lens, also called corrector plate. The 
mirror projects the image to the 9-foot 
screen through this lens, which counter- 


acts and neutralizes the spherical aber- 


PEEL TAKE-UP 
(OPTIONAL 


tour 
DEVELOP 
«SSeconos) 
- RECEIVER-CAMERA 


1 10 SECONDS) 


4 


FILM PROCESSING 7 


marries 
the MOVIES 


By AARON NADELL 


ration. The “optical barrel” that t 

the tube and optical system is atop the 
cabinet at the front of the center 
(Photo B). The rest of the TV receiver 
is in the cabinet. 

A larger C-R tube and optical sy 
projects theater images up to 24 feet 
wide. The picture tube is 7 inche 
in face diameter and operates at ar 
anode potential of 80 kv. The spherica 
mirror is 30 inches in diameter. Picture 
brilliance in general approaches but 
equal the standard set some 
years ago by the Society of Motion 
Picture Engineers. 


does not 


Film storage system 

The fourth and fifth kinds of theater 
TV in current use are variations of the 
so-called film storage or film intermedi 
ate method of enlargement and 
tion. 

In this system the image on the pic- 
ture tube is reversed to present a nega 
tive—black where white should be, and 
vice versa—and photographed by a mo- 
tion picture camera. The film runs con 
tinuously from the camera through 
automatic high-speed development and 
thence directly into a motion picture 
projector. It is thus shown like any 
other film, and can be given the thea- 
ter’s standard image width and bright- 
Because the developing solutions 
operate at elevated temperature, the 
time lag between photographing the im- 
age and projecting it before the audi 
ence may be as little as 40 seconds. The 
fourth standard is 35-mm film and stand 
ard theater projection equipment; the 
fifth is a similar system using 16-mm 


projec- 


ness, 


warer 


ar 
SQUEEGEE 


INFRA-RED 
ORYIN: 
SECONDS) 


wasn 
{ SECONDS ) 


PROJECTOR 


Fig. 1—The film's course from kinescope through developer and to the projector. 
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film and a 16-mm projector. PI ( 
snow some cont! et nent and a 
part of the him-proce ny eq ment 

It i these tems that the ( 
frames-per-second of television must be 


for standard movie projectors. Severa 
effective but intricate methods for d 


ing this have been worked out. Some 


are mechanical. The one associated wit! 
‘ig. 1 is completely electronic 
This ariangement ncludes what 


is, in effect, an electronic counter. 
rhe C-R tube remains dark until the 
camera film has been pulled down one 
frame and is motionless behind the lens 
Then a circuit associated with the can 


era mechanism turns on the tube. The 


electronic counter poe actior n 


mediately, and after oth horizor 
tal scanning pulse counted, 
darkens the tube ava ains dar 
intil the camera once irt tor 
after the next frame f film has bee 
pulled down. TI cycle Is repeated 24 


times a second. Each time, ‘4 TV 


is lost out of every rV frame 
Thus 24 images per second are phot 
yraphed, regardless of the fact that 50 


are supplied to the tube. Sound is re 


corded simultaneous! 


Film produced in this way remains a 
permanent record that can be howr 
again in the same theater or “bicycled 
to affiliated theaters for subsequent 


howings. This was done during a re 
cent Presidential broadcast. The tele 


cast Was piped over coax t 
York Paramount and projected there 


with a time of about 60) seco 


then rushed across the river to the 
Brooklyn Paramount 

Other theaters, in New York and else 


vhere about 1e country. took the tel 


cast from the an 


Smaller theaters, using home-type 
lounge equipment, how nothing but 
commercial tel eatel 
may have their ow rev 
or several noncon may 
hare the cost o " ed 
coaxial lines or the th ! rr 
wave links may he et the 
program to its desting ‘ ro 
esses were begun in , were ¢ 


panded in 1949, and still further « 


panded in 1950. Plans announced before 
the imposition of government restric 
tions called for ballooning expansior 
1951-52. Whether that will now be 
ble remains doubtful at thi noment 
But there is no doubt at all that tel 


nd the motion pieture heater 


sion a 
are definitely vetting married. What 


ever may happer t re vect to the 
arger equipments during tl emet 
gency, the maller one eem destined 


a theater fac 


to become as common 
as the popcorn machine. Their advar 
tayes are many and evident; thei price 
is low, and operation costs almost noth 
ing. As a final endorsement on the mat 
riage license, it may be noted, the 
ciety of Motion Picture Engineers has 
changed its name to Society of Motion 
Picture and Television Engineers, and 
now admits to membership persons 
whose backgrounds lie in either field. 
—end— 
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Photo A Moviegoers dow i mind wa:ting seats in the homelike TV lounge 


Photo B Projection unit provides a large TV picture for waitin sudience 


&. 


Photo C.—Control and film-processing equipment in large theatre installation 
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HIS article on conversion lea 


with the electromagnetica de 
flected receiver Electrostat 
inch receivers require major de 
inges and conversion is not recon 
led. Slave unit are much more 
factory tor receive! (see 
of for 
t, 1951) 
Complete kit containing a ate? 
mponents a ve a5 an accor 
instruction t make 
ons easier. These are available 
nal d in the 
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Three primary factor must be con 
red in any conversion: The cavinet 
the tube type, and the necessary 


iit changes. If the cabinet is not to 


hanged, the tube will be limited to 
next larger size unle the cabinet 


very roomy. Mechanical problems in 
fe changing the picture-face cabinet 
rture and mask, mounting the pi 
tube on new brackets to raise it to 
required height, and extending leads 
e socket and neck assemblies. Such 
«tors depend on the size of picture 
be required and whether or not a new 
ibinet is to be utilized, therefore only 
electrical aspects of conversion will 
liscussed here. 
Changing a 10-inch to a 12-inch tube 
illy requires no major electrical 
odifications. Tubes often can be re- 


aced without yoke change if the larger 


ws do not have deflection angles in 
ess of 65 degrees. When rectangular 
tubes or large round picture tubes are 

replace 10- and 12-inch ones, major 
hanges must be made in the horizontal 
lyback section of the receiver. A new 
oke, a matching transformer, and 
ften a new width coil and focus coil 
ire needed. Besides this, second-anode 
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For the past year we have been send- 
ing a brochure on big-fube conversion 
to all readers whe requested it. The 
brochure wes Pabst. Originally by 
Walter Buchsbaum and later revised 
by Matthew Mandl. The demand for 


neignt for the at 


Horizontal-sweep section 


In most modern receivers the hori- 
zontal-swee ten flyback 


ransformer for horizontal output and 


*4 has been increasing r 


tra former ca ‘ 
yoke. This combination 
proximately 17,000 


with the 16,000 for the 
tioned transformei 

width 
QFC focalizer can be u 
focus coil, or the RCA 


utilized. Merit also has 


larly, so we 


inting it herewith for the bene- 


the Merit what more efficient than the 6BG6- 
HV0O-6 flyback transformer can be used 6CD6-G can be usec 


019 width coil can be 


An RCA The maximum screen rating 
can be used with a 6BG6-G is 350 volts; the 6CD6-G 
RCA 202D2 = and the 6BQ6-GT 200. All the 


higt ta I I radio-frequency or the 20-inch tube 
typ high-voltage vstem 18 used it ine wide-focus yoke 
would be advisable to rewire the high- 70. An HVO-7 flyba 
ve er for the flyback ised in connectio a 
MWC-1 width coi 
rent com For the 24-inch tubes a Merit HV¢ 
variations for tre former can {with an MDI 
reen picture 1) cosine oke. Ra also has a 
original former for direct-drive ircults u 
moditica- X035. The matching yoke is the Y7 
voltages and and the width coil is the 


\ typical circuit for a 14- or 1 


the flyback conversion is shown in Fig. 1. Th 

on it is pref- mum of new components and do 
rmer and yoke not require any more filament 
ifacturer for power than most of the 10- or 12-in 
conversion to receivers already have. The 6BQt 
with a deflec- tube is recommended because it is s« 


a direct re 


In addi- ment for the 6BG6-G, though great: 


width coil can be filament current is required. (: 
is coil. A gen- should be taken that the 6CD6-G 
kickback trans- not exceed the rating of the 
ised in conjunction with transformer. Otherwise an add 
An RLD-OL7 or filament transformer must be insta 
If the origi- When using the 6BQ6-GT the sock 
an RLF-~ will have to be rewired as show: 
Fig. 1. If the 6BG6-G is to be reta 
the 19- or increase the screen voltage by usir 
deflection lower value of screen-dro 


conjunction exceeded by approximately 25 
Ram X053 without damaging the tule 


WARNING! 


We have received requests for conversion information from persons who state they have had little radio train 
ing. Conversion is no job for the unskilled man! Unless you are an experienced technician, familiar with the pre 
cautions necessary in handling picture tubes, and with some knowledge of television circuits, keep away from it! 
You face danger of injury or death from high voltage or possible tube implosion, and the set or tube may be 
damaged by wrong adjustments of ion traps or wrong connections. Let a qualified service technician do the job 
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4 
voltage ist be higher, and changes in ed with 
the vertical eep section may be nec- will fu ia 
op | essary to secure the required additional t as a 
Ra IRI 
these. A Q 
ead 
can be 
tio 
i 
4 
The yoke must mate} 
transformer. For this re 
erable to secure a transt ( 
mi recommended by the ma 
use together. Thus, fe 
the 14- or 16-inch t 
Phe 
ace 
5 
with the Me 
tion, a Merit M 
used and a 
Tat eral Electric R 
former can be 
the G-E RLD 
nal focus coi 
Be O38 focus coil 
‘ The same h 1 
: 20-inch tubes 
ie angle of 66 to 7 the 
225T1 transformer 179; 
we 209D1 or 211D1 yol n be 
focus coil can be used i volts 
: with this combination. A 
A | 


Fig. 


Ram 
efficiency output transformer 


The 


30 higt 


circuit of Fig. 1 uses a 


which u 


ually mounts in the same holes 
the 


4 211T1 


trans- 
211T3, 


most of 


the R¢ 


and space as older 


formers such as 


etc. The same width and linearity coils 
ean be used as in the original circuit 
Thus, the width coil is an RCA 201R1 
and the linearity coil an RCA 201R3. 
This circuit incorporates a horizontal 
centering control similar to the type 
used in the RCA 630 receivers as well 
as many others. If mechanical center- 
ing is used, a 20-ohm, 2-watt resistor 
may be connected between the deflec 


lead and the B-plus terminal of 


umper tube shown in Fig. 1 is 
a 5V4-G. It requires 5 volts for the 
heater connections. A 6W4-GT, which 


juires 6.2 volts, can be used as shown 
2. Itisa 
preferable 

A 1X2 miniature rectifier « used 
instead of the 1B3-GT The 
wiring is identical except that the anode 


re 


in Fig. more rugged tube and 


be 


shown. 


an 


connector clip must be changed to fit the 
1X2 The deflec tion voke be 
70-degree type. For rectangular tubes 
or other short-necked picture tubes the 
length of the yoke is very important. If 
the yoke is too long the focus coil and 
ion-trap magnet not fit properly 
and a dim or partly cut-off picture will 


should a 


will 


result The total length of the coils 
should not exceed 2% inches. Otherwise 
neck shadows and other faults will 
result. 

4 suitable circuit for the 20-inch 
tubes is shown in Fig. 2. It uses a Merit 
HVO-7 output transtormer with a 
matching MFD-70 deflection yoke. An 
MWC-1 width coil is used with this 
combination. Fig. 2 is for receivers in 
which the chassis is the ground, as 
compared with the RCA 630. types 
which use a B-minus as in Fig. 1. The 


first voltage-boost capacitor below the 
damper tube can be changed from .05 
to 0.1 or to some intermediate values to 
minimize linearity defects and reduce 
transient oscillations caused by im- 
proper damping. The latter will some- 
times produce white vertical bars to the 
left of the screen. The 47-ohm resistor 
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1—Diagram of horizontal output for 1l4- or 16-inch jobs. Fig. 2—A 
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in series with the grid circuit of both 
systems illustrated is to reduce Bark 
hausen oscillations which wi produce 
dark vertical bars to the left of the 
screen. In Fig. 2 a connection for feed 
ing a pulse to the horizontal oscillator 


is shown. This connection is required in 
some syne-lock circuits 

If the 
outer con 
filter capacitor 
beyond the 
the high-voltage line 
5C0-uuf, 20,000-volt 


have 
coating, an additional 
may to be placed 
l-megohm series resistor in 
This should be a 
filter. 


new tube dces not an 
luctive 


have 


Vertical-sweep section 

Many older receivers have a vertical- 
with sufficient 
power to give the necessary increase in 
for tubes. | the 


sweep system reserve 


height the large nless 


sweep amplitude on the old tube was 
barely sufficient for full height, no 
changes should be made until the hori- 
zor system has been completed. If 
increased vertical sweep is necessary 


the voltage to the plate of the vertical- 
output tube be increased, or the 
vertical-output tube can be changed to 
one giving a greater output. If, for in- 
6SN7-GT tube as a 
combination oscillator and vertical out- 
put, a 6BL7-GT can be substituted with- 
out circuit change. A 12BH7 is a direct 
substitute for the 12AU7 and will give 
increased height. When a 6K6 tube 
used, substituting a 6V6 will usually 
help 
These 
only in 
parallel 


can 


stance, a is used 


1s 


substitutions will function 
with filaments wired 
If a pentode is used but con- 
triode, the tube 
ocket and connect the screen grid to a 
well-filtered B-plus point in the low- 
power supply. Check with the 
tube manual for proper screen voltage. 

If tube substitution is not possible or 
not increase height enough, con- 
the B-plus side of the height 
control to the boost voltage as shown 
in-the dotted line sections of Fig. 1 or 
Fig. 2. The 100,000-ohm and 
0.25uf capacitor are a decoupling net- 
work. If the height is still insufficient, 
connect the B-plus side of the vertical- 
output transformer to the boost voltage 


sets in 


nected as a rewire 


Voltage 


does 


nect 


resistor 


circuit 


useful for 1 


ver 


or 


20-inch 


i of the Ne 
se a 
an &-uf. 600 t 
f the 0 } 
ter to reduce t? 
t ght Ex 
alue of 
a ef 
ti a it t 


onversions 


Focus coil and ion trap 


All the larger tube 
Inet t require a 
held the focu 

s ibstitute a 
n place of the old o1 
RMA 100 (Tech-Ma 
FC-11 Quam QF2 R¢ 
can be ed It 1 ary, 
t and fa ail 
re ance appr 
If cannot 
rhe revers¢ the 
note the result 
oe ‘ rrent i 
needed by cha 
Va s arour 
it resistor can 
resistor which Is In ! 
coil can be shunted. M 
resistors are in the ! 
and do not affect 
For instance, in the Ad 
Sis, a decreased re t 
network will also 
to grid 2 of the pi 
the focus network is a 
with the B-plus suy 
voltage to grid 2 of t 
all right in this ca 
the large tubes req 
more on grid 2 thar 
type ) 

Receivers which use 
electromagnetic and p 
focus coils May requ 
else a full PM focu 
age is raised above 
focus devices don’t ha 
strength to focus the ft 

Three types of electro 


being manufactured 


high voltage on the fo 
type which 
supply; 


B 


uses 


and 


low 


the se 
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new 
If 
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me requir 
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age from t 
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iiring no focus electrode voltage The 
igh-voltage ty appear to be yong 
it, and is ne imended 

For low-voltege types like the I7THP4 
ind ZOHP4, voltage for the focusing 
ectrode can be obtained from the low- 
tage power supply, using @ potenti- 
meter for the control. Voltage values 
lepend on tube type and should be those 


the 
coil is not used, but the old focus 
would not be placed on the neck 


recommended — by manufacturer 


Foecu 


focus coil should be left in the cir- 
iit or replaced with a resistor having 
the same value as the d.c. resistance of 
the oil, Make the necessary socket 
hange 
For the newer self-focusing C-R 
tube direct replacement can be made 
ithout use of focus coil. (The latter 
hould be left in the circuit, however, 
is dest d above.) No focus control is 
ed, though the old one can be left in 
reuit or replaced with a resistor. 
Practically all of the newer large- 
creen tubes use either a single- or 
fouble-magnet ion trap. If the old re- 


eiver used an electromagnetic ion trap 
it can be left in the circuit 

removing it from the tube and taping 
it to the \ PM ion trap then 
an be placed on the new tube. Be sure 


if two coils, 


chassis 


to use the correct type of trap for the 
new tube, because damage to the screen 
material can result from an incorrect 
ion trap. (See “Ion Burns” in the 


February, 1952, issue.) 

In converting sets several years old, 
hange all from the horizontal 
oscillator through to the deflection-coil 
Also replace the low-voltage 
Tubes used for a long 
have lower output. Installing a new dis- 
tube, horizontal output, high- 


tubes 


rectifiers time 


charge 


voltage rect.fier, and damping tube will 
give the increased efficiency necessary 
for the laurywer ized ture tube 


( orona or arcing ause of the new 


higher voltages the high-voltage sectior 
may have corona or even arc-over, To 
it, keep ail connec 
tior smooth, Avoia shar bends and 
keep high-voltage wires away from each 
other and from the chassis. Clean all 
insulating surface th carbon tet. If 


necessary, | aint the high-voltage socket 


with Glyptal or polystyrene coil dope. 
near high-voltage 
If there 
the high-voltage 

unused tube pins 
18 bare wire. Leave 


Coat grounued parts 
points with the same 
is no 
socket, 


together 


material 


corona ring on 
connect al 
with No 
smooth, well-soldered joints 

k all low volt- 


Insufficient width: Check 


ages (except that at the plate of the 
horizontal-output tube -there are 6,000- 
volt pulses there!). If there is not 


enough bias on the output tube (about 
18 volts for a 6BQ6) increase the value 
of the grid-coupling capacitor. Also 
increase the the horizontal 
oscillator or discharge tube by decreas- 


voltage on 


ing series plate resistance. In the 
synchro-lock circuits, reduce the dis- 
charge capacitor and increase the re- 


in series with it experimentally. 
Connect a .5-uf capacitor the 
width coil as shown by the dotted lines 
in Fig. 1. This high-voltage 
supply but increases width. Increasing 
the screea voltage of the horizontal out- 
put tube (as previously mentioned) also 
helps. Also check the low-voltage power- 
supply system because in some instances 
a gradual decrease in the low-voltage 


sistor 


across 


reduces 


output over the years may have been 
compensated or by increasing the 
height and width-control settings. Re- 


CORRECT "630 TO 17 INCHES" DIAGRAM 


In a large number of the copies of the 
January issue, the diagram on page 56 
vas printed badly out of register, mak- 
impossible to under- 


ng it difficult or 


stand. The corrected diagram is below. 
The changes in the circuit are printed 
in blue, while the original parts are 
shown in black 


1/2 6SN7-GT 


TO Pu TUBE 
—-- 


place the low-voltage rectifer tut 
and check the filter Capacitors tor 
leakage 

Vieture blooming: Blooming is caused 
by too low second-anode voltage 


decreases beam velocity and the el 


tron stream is more influenced 
by the magnetic fields of the 


therefore 


strongly 
It 1 


wept too much. If the higt 
voltage is too low and the preced 
measures have not helped, a ollage 


needed 


doubling circuit may be 


Excessive high voltage 
the picture size because the 
fields of the yoke cannot 
beam fully because of increas 
ity. High voltage tests should be made 
in such an instance to discover whether 
the insufficient picture size is caused 
by increased high voltage or b nsufti 
cient sweep. deiective low-voltage 
supply will also decrease pictur ize 

Many special points—-mechanical a 
well as electrical—have been discussed 
in articles and short items in thi 
magazine. They contai., detailed infor 
mation on conversion of various model 
hints on the furniture aspects of con 
version, and other information useful 
in converting sets for bigger tube The 
more important articles are listed below 
References: 
Big-Tube Conversions Are Profitable Jon., 1951 
Converting to Bigger TV Tubes May, 1951 
Siave Unit for 7-inch Conversions Aug., 1951 
Special Problems in TV Conversions Aug., 1951 
TV Conversion Components Aug., 195! 
Profitable Conversion with 

Rectangular Tubes Aug. and Sept., 195! 
630 to |7 inches Jon., 1952 


—end 


TV DX FOR MARCH 


TV receiving conditions during March 
will be generally similar to those of 
February most of the 
though there will be some evenings of 
fairly good propagation that will 
foretaste of better things to 
spring advances. As warmer weather 
comes to the Gulf states and the South 
west, the average quality of fringe-area 
reception will improve appreciably 

Sporadic-E dx will be rare in March, 
as in February, though years of expe 
rience have shown that this phenome 
non that brings us low-band TV sig 
nals from 600 to 1,300 miles away ca 
happen anytime. The openings observed 
during March are not likely to be of 
long duration, nor is the reception apt 
to be of “program quality” for long. 

For viewers in the northern 
and adjacent Canadian areas there will 
be pronounced auroral activity, with 
the likelihood that the disturbances will 
be strong enough to affect the lower TV 
channels. This is most commonly seen 
as co-channel interference on channel 
4, as it is most heavily saturated with 
stations, and to a lesser extent on other 
low-band channels. 

To what extent aurora is capable of 
affecting the high-band channels is stil! 
a matter of may be 
answered by 


over country 


come as 


state 


conjecture, and 


discerning TV dx ob 


servers. 


—end— 
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MPROVEMENTS in antennas and 
receivers, plus increased transmitter 
power, have stretched the range of 
TV signals so that 75 to 150 miles is 
considered “fringe” by many stations. 
Thomas W. Morgan at West Pembroke, 
Maine, has succeeded in stretching this 
distance with an elaborate antenna sys- 
tem to an almost unbelievable 263 miles. 
Three large rhombics, 84 feet to a leg, 
in parallel with a 20-element Yagi, 
mounted on a 98-foot tower, for chan- 
nel 4, plus an assortment of three ar- 


rays for channel 7 should qualify as 
the world’s largest antenna receiving 
nstallation. 


The system of connecting the three 
hombies, which are in parallel with 
the 20-element Yagi, is shown in the 
figure. The quarter-wave matching sec- 
tions connecting the rhombics to the 
twin lead are 42 inches in length, and 
constructed of No. 14 wire, spaced two 
nches. The quarter-wave matching sec- 
tion at the junction of the three leads 
from the rhombics matches the 100-ohm 
resultant impedance of the three leads 
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20 ELEMENT TAG 


in parallel to the 450-ohm open wire 
line. It has an impedance of 210 ohms, 
and is constructed from 4 -inch outside 
diameter copper tubing 42 inches in 
length, spaced 1%4 inches. The imped- 
ance of the quarter-wave phasing sec- 
tion between the two antennas is not 
critical, and can be made of bare wire 
or tubing. If made 42 inches long, it 
may be necessary to reverse the lead 
from one antenna in order to cover a 
180-degree phase difference so that the 
signals from the two antennas will add. 
It can be made 8&4 inches long. In this 
moving the connections to the 
between the two ends should 
result in a point of maximum bright- 
ness—when the correct point is found— 
without reversing one antenna lead. 

If an antenna having a small amount 
of gain is connected to a high-gain 
antenna, very little, if any, differences 
will be noted as the connections are 
varied along the phasing strip. How- 
ever, the situation changes when two 
antennas having equal gain are phased 
out. At a point 180 degrees out of 


case 


booster 


EYOND 
RINGES 


T. W. MORGAN 
and 
R. J. BUCHAN 


phase, the signal will be zero, and at a 
point in phase, it will be 3 db better 
than with either antenna when 
alone. The signal received with the en 
tire system is definitely better than 
either the 20-element Yagi or the rhon 
bic alone. This that 
one antenna can be connected to a set, 
provided they are properly phased out 
and impedances are matched 

A 30-foot gin pole ha 
nently set back of the 98-foot tower 
that, with the 
tackles (the 
measure), the tower can be 
raised in a few 


used 


shows more thar 


been 


perma 


two block and 
atety 


use of 
second one as a 
lowered or 
minutes 


Two boosters are normally used i 
custom-built one first, using the well 
known 6J6 neutralized triode circuit 
plus an Anchor’ two-stage booster 
for additional amplification. Variou 


sets have been used. The present one 


a 20-inch Sheraton with which sound 

is received 75‘ and a cture about 

30% of the time the et tuned in 

from WBZ.TV, channel! 4, Boston, Ma 
end 
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A pocket-size device using 
no meters or other expensive 
components, this is an excel- 
lent TV test unit for student 
use and service in the home 


By 
CHARLES G. BUSCOMBE* 


This simple TN Service Nid may be as useful as much more expensive apparatus. 


THE SERVICE 


HERI ! | ting th alue of mentally and put to use with some 1,000 eyeles is taken from terminal ¢ 
necurat est « ment ich a reservatior a to it iltimate value, It can be used for signal tracing in bot 
the ‘ and marker venerator considering it itter implicity But audio and video ampl ! rcuits, ¢ 
‘ ' tube checker and over a period ¢ everal months it has trol is varied unt desired tone at 
' im tule oltmeter for fast, eff more than lived up to expectations proper level is obtained. The etting 
erent ! et PV receiver servicing Such a Service Aid ca e of great will vary according to the amount 
But ther ire times when the tect value to the bu technician on house B-voltaye used 
, ‘ { upon te ervice a set Pr or even in the she vhen his regu Signal tracing of a tage (fr 
‘ these inst ent The ar equipment tied up on other jobs end, pix i.f. video, sound i.f if vt 
fa ‘ hat can be car It can be used and sweep circuits). Uses a IN54 ¢1 
‘ tome } ‘ trict For measuring plate and screen volt- tal diode 
1, t ‘ ne example. Whet ages and taking other readings in low- Probe lead is taken from ter ( 
test ir nents are not voltage rp polie The hot lead is con- and applied to circuit under test. Sig 
ivailal the ed technician nected to terminal B (See cireuit dia nals can be monitored by plugging 
t hing more than a gram) with black ground lead clipped phones into the jack or—-what is usua 
t " ent tube in R-C decade to chassi The contr potentiometer is ly more convenient—making use of the 
an assortment of resistors and then slowly varied until the neon bulb audio amplifier in the set. This is done 
tor plus the usual hand tools ist barely fire Voltage is read direct- by connecting terminal D to the volume 
HW yreatest asset nv wh work is a ly from the calibrated scale, which 1s control or to first a.f. grid. To nt 
entif i \ of down-to-earth graduated from S80 to 1,000 volts. (It possible overload to crystal when trac 
v-how ind a good knowledge of was found after considerable experi- ing high amplitude signals, probe should 
theor ment that the average neon lamp could be connected to terminal F ising p 
z l plement the above, the writer not be made to fire at less than about tentiometer as an attenuat 
has designed and constructed the simple 7) volts. This of course prevents it For tracing inaudible horizontal sync 
| lescribed in this article. It being used for bias tests.) Its reliability and sawtooth voltages, use a lead t 
' ony ind on ® rugged than the over the calibrated range is extremely jump test pulses to the a.f. amplifier i 
tanda t n ter, and yood, as prover continued accuracy put. Then use the neon voltage tester 
because it | fica lesiyned for over several months of use for visual indication by connecting ¢ 
telewisi et testing, may be even more For measuring output of high voltage — the af plate. A little practice 
ef With th trument and the power supplies. Use terminal A and will enable iser to ? gnize the 
write ent " techniques, it ground lead. Readings are taken as for control gy Which indica appre 
ms 1M et wate close to 0 of the ow voltages. Be « er t to touch mately correct pulse leve The setting 
tre es « tered i ection of bared ends of hot hecause t the at which the neon tube fire v1 of 
the TV reee er } hazard. S t calibrated from course Vary somewhat wit! different 
The TV ervice Aid a tubeless 1 to 50 kv. Negligible loading is im- amplifiers 
meterless instrument of  vest-pocket posed on the circuit under test (multi Control voltage for age. and syne 
ize, that will enable a capable tech plier totals over 70 megohms and firing abilization. To obtain a smal! amount 
nian to perform all the tests normally current of bulb is only a few microamps. of negative voltage to sta Le ag. 
performed in a customer's home with Audio signal generator, using con- during alignment, connect A or B to 
reasonable accuracy and speed ventional relaxation-type oscillator cir- some negative voltage point n set, 
It was originally constructed experi- cuit. Terminal B is connected to a con- with black lead to chassis. Stabilizing 
venient B-plus point in the set under voltage is taken from terminal E, and 
Sas Augcke. Calif test. Audio signal of approximately varied with control 
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sweep 


To determine if horizontal or vertical 
oscillators are free-running 


‘ast or too slow, and to make necessary 


too 


equency correction, thus pt 
nporary sync or hold control: Conne 
lirect to oseillator 
illator frequency 

ve voltage is required, and if t 
nnect A or B to B-plus of set) 


sweep 


is too high a nega- 


To find why high-voltage fuse blows: 
nnect dial light across fuse (terminal 
black ad). The brightness of 
bulb will give a relative idea as to 
rload conditions. Pulling tubes which 
then | the 


locate 


and 


responsible may 

ible. 

dial light is 
tester in all ¢ 

should 


ancy 


handy « 


reult 


aiso a 
inuity 
current light it wi 


bril 


normal range 
testing ‘and continuity 


connections 


Capacitor 
checks: With 


as for low 


ave measurements, connect capacl- 
r in series with hot lead and B-plus, 
ind adjust for glow on neon bulb. Its 
liance and/or flicker rate is the ir 


ation. Continuity tests on high re 
tance components are made n 


ime manner 


Constructing the Testaide 
The 


istic box the 


ori 4 nit was pull 


type used 


tainer for small parts and hardware 
is sold by most parts stores. It wa 
hosen for its ating propertie ind 
vecause of its small size (3% x x 

inches). Cover has a inch hole 


center 
t. On 


at its r mounting the control 


right side is another *-incl 


je for phone jack and a ‘s-inch hole 
» accommodate the black g ind lead 
Left side ha x %4-inch hole or pin 


Television 


jacks and two ‘s-inch holes for the 
two red “hot” leads, which must be 
good quality heavy rubber covered test 


ead wire. All three leads are fitted with 


alligator clips, and the red leads only, 
have pin tips for inserting in the jacks 
To ‘p the two red leads in place, 
ir jes were made in the case &@s 
shown in the photograph, and the leads 
were threaded through them. This pre- 
vents pul ng the leads out of the jacks, 
while in no way making it less con 
venient t nsert them. Some construc 
tors may not wish to have the lead 
permanently connected to the instru 
ments, in which case these holes will 


needed, and another jack 
i for the 
cracking 


not be 


be 


nepative lead 
the thir pli 


istic, 
tead, they 


the ! rie were not dri led In 
were burned through with heated rods 
{f the correct sizes 

Needle to say, all comy d 
connectior must be we 
ticularly kee the 
voltage multipliers 


Because of the 


echniques were emp ed, f t mount 
ing aS many components a eon 
he control pot, crystal and jach This 
eave only a few connections to solder 
is the two sectior f bo ire brought 
vether. Don't touch the istic with 


toa small 


Ke t i ses the ‘ mount 
hole the control. A sma » of paint 
on one le of the gla makes it p 

ble to identify polarity of any d.c. 
voltage (a.c. of course causes both 


es to glow) 


For easy replacement of dial light 


when ne¢ ary, its socket was soldered 
to tip jack F. It is neee vy only to 
raise cove lightly and turn or twist 


2% 


the socket and jac 4 tie t 
Making bulb easily acce 
The Service Aid t ry i 


Pwica OR CERAMIC 


The instrument could hardly be simpler 


au nd i 
Then it ‘ 
the ‘ 
Another ca th t 
ina er 
via ct | 
x. The two 
t ! ire f 
and dia! 


Materials for Service Aid. 


Everything Does Happen in TV Service 


ESPONSE to “Unusual T 

Troubles” that 

not only can but does happen in 

television. This one Was in 
xy Alfred Huntington of New Bedford, 
Mass. 


proves anything 


sent 


“We never did get channel 7 fro 
Joston very well, but chalked it off to 
the fact that our antenna is right be- 


nd the gas works 
As you may know, New Bedford is 
of the foggiest places in the 1. S 
s is caused by the Gulf Stream hi 
ng the colder water of the L 


Current from the north. A pea-soup 
g bank rolls in early in the evening 
and leaves in the morning when the 


un comes out. 

One warm foggy night we were sur- 
prised to get excellent on 
hannel 7. The next foggy night we in- 
vited a friend over to watch the Boston 
station, but it wouldn’t come in. 

Reception was good on the next foggy 
night after we had moved the antenna 
around a little. We quickly called our 


1952 


reception 


MARCH, 


he 
but 


‘What can it be 
nothing out there 


friend in 
said, ‘there is 


avain. 


the ocean.’ 


Evidently something was out there 
reflecting the signals. We soon spotted 
the ‘something.’ On the mornings tcl- 
lowing 1 reception we always saw a 


ng of barges or a tanker which had 
\ in the the fog 
cleared. No ships 

Our friend, a witty fellow, remarted 
how convenient it would | to have 
the Queen Mary run aground out 
there.” 


tr 


een lying out 


no reception 


Indoor antenna problem 
When you are ready to toss the set 
out the window, think of David E. 


Berry’s story 


“The customer lived in an apartment 
and was permitted to use only an in- 
door antenna. When I arrived there on 


a service call, I found a 


pretty fair 
My customer couldn't under. 


picture 
stand it 
We soon found that the picture was 


Resistors 50 000 

0 meg 3 nea wane 

Capacitors ‘ 

Miscellaneous nh 

diode 441 No 47d tw 

' watt © bulb 6 4 

ead 

good when the ste ‘ 

wa opel ( ne t 
the picture 

We nanayged ft t 
picture with the w i } 
ting unde the v nt ia 
side a radiator near the window 

ae alr Just hi 

ne vind ke Buster H 
Carte ville, Ge , 

“One wind) | t et ‘ ! 
pie ip ghost that i+ 
tenna, I touche 
sistant ‘Hold it. th 
By the t f back wn t 
had returned,” 

We noticed t the neig 
tenna, about 80 feet away and at t 
same height, wa 
In certain positior ' tt 


on our 
antenna.” 


ed 

| 
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trols on modern magnetically 


TROL TROUBLES 
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By DeLOSS TANNER 


ot used today. For example, the pote: 
flometer a a horizontal drive contre 
na argely a i the ari 
il t er apa 4 

t ti ea i ible t ‘ 
apacitor as a width contr 


Before making any changes in con- 
trol adjustments, check all parts in the 
circuit! Some component may be going 
bad and throwing the adjustment off 


Vertical hold control 


If the pieture doe ‘ ne in verti 
1 or svne natt end t} 
tre range st ry re icing he 
ertica it t ‘ If th nakes 
differs ‘ he i nent is 
ibove, es ecla ‘ t t t tance ot the 


hold control and the resistor (R1) in 


eries with it (Fig. 1). If everything is 
normal, increase or de 


sistance. If all or 


approximately 
crease the series re 
of the 
trol is used to get the 


me resistance in the hold con- 


best setting, ob- 


viously the series resi 
nereased, and if the a 
t results, It should t ecrea 
Te it va at t 1 re 
n near the cente 
ome cases, the value of C1 i) t 
rrect. This will affect hold rar 
Vertical height control 
Values of parts in this 
al, check line and B tape | 
voltages can tf 
height (and width). Cor t these t 
es if present. If height t insuff 
cient, decrease the resistor R2 in se 
vith the height 
Notice that the hei ha 
argest effect on the bott of the 
ture. This is normal. TI rtical lit 
earity control (Fig. 2) ally has it 


greatest effect on the top of the picture 
fore 
with the 
vertical output tube by substitutior 
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varying the i 
linearity control check the 


: 
3 
* 
¥ 
wa ™ « 
_ 
V 
{ e 
T 
T: RECEIVERS often leave the ‘ 
factory ome of their contro 
wiving est t wher et ose 
¥j to of end of their range. Slight 
of tube nent an then 
ause the orrect nstants to fall out 
All the (especia the 
i eorver) f ‘ ild reach correct 
. ettings at a imately the center of 
their range (Inceidenta ome of the 
control etti i focus ary 
with the tax amd the ervice 
techniciar find it worth while in 
these cases to try to duplicate the cu 
oy tomer evening re voltage when 
adjusting these controls.) 
: This article will be confined to con- ; 
sets. Some of the older sets had circuits 
Ai : 


Fig. 1—A type of vertical oscillator. 


Horizontal hold and lock 

Read the article, “Servicing Hori- 
zontal Locks,” on page 50 of the Janu- 
ary issue. Follow manufacturers’ in- 
structions for adjusting the circuit. 
Since almost any component in the hori- 
zontal oscillator could be responsible for 
inadequate control range, the compo- 
nents check is especially important. Try 
replacing the horizontal oscillator tube 
first, then check the value of the hold 
control and its series resistor. Next in 
line for checking are the coils and 
capacitors. 


Width control 

Insufficient width with the control 
slug all in may be caused by low line 
voltage, poor tubes, low B voltages, or 
incorrectly adjusted horizontal drive 
control (Fig. 3). If there is not enough 
width with all voltages correct, try plac- 
ing a paper bypass capacitor across the 
width coil. Use the smallest that will do 
the job, as the bigger it is, the lower the 
high voltage will be. A typical value 
would be .005 uf. 


Horizontal linearity 

This control usually has a limited 
effect on the picture. It will usually suf- 
fice to just leave it alone when adjust- 
ing the set. If adjustment is necessary, 
remember that the width and horizontal 
drive controls may have more effect on 
horizontal linearity than the linearity 
control itself. Using a test pattern, ad- 
just all three controls alternately till 
linearity is good. 


3 
= 

a 
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Fig. 2—Basic vertical output circuit. 
4 


and the low-voltage rectifier, in that 
order. Other tubes may be guilty—as 
may be other components. Irregularities 
in the values of horizontal! oscillator 
components may cause poor focus, along 
with decreased brightness and de- 
creased picture width. If everything 
seems O.K. but the position of correct 
focus is near one end of the control set- 
ting, increase or decrease the resistance 
in series with the focus control (Fig. 4) 
or shunt an additional resistor across 
the coil. 

Remember also that poor focus can be 
caused by a bad or gassy picture tube 
(though this is not common). In sets 
using a PM focus unit, poor focus may 
be due to too strong or too weak mag- 
nets. Where the unit is doubted, check 
with an exact replacement. 


Brightness control 

If the brightness control cannot be 
turned far enough up or down (or both) 
check it and other resistors between the 
video ampl ‘fier output and the picture 
tube before going ahead with a general 
components check. In sets where the 
video output is coupled through a d.c. 
resistance path to the cathode-ray tube, 
the resistor values may be critical. 

In some sets the control's brightest 
setting may be limited excessively by 
design. Try a slight decrease of the 
resistance between the control and B- 
plus, but don’t overdo it! Lack of 
brightness may be due also to incorrect 
ion trap adjustment, which may also 
damage the tube. 


Focus controls 

If a set comes into the shop with poor 
focus or with correct focus at one end 
of its rotation, check the voltage across 
the coil while rotating the control to- 
ward the end where best focus is ob- 
tained. If the voltage increases, the coil 
has too little current through it; if it 
decreases, it has too much. 

Check the coil’s resistance. It may be 
partly shorted out. If O.K., too much 
current may be due to high voltage, 
caused by having the drive control 
trimmer set too far out. If there are no 
drive lines in the picture throughout 
the pull-in range of the horizontal hold 
control, the drive adjustment is prob- 
ably O.K. and it will be necessary to 
check further. 

Lack of current through the focus 
control may be due to decreased cur- 
rent through stages whose return path 
is through it. Try replacing the audio- 
output tube, the horizontal-output tube 
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Centering controls 

If a set uses electrical centering con- 
trols and th» picture cannot be correctly 
centered with them, it will be necessary 
to adjust the focus coil and possibly the 
ion trap and yoke. Turn both centering 
controls to their center setting and 
shove the yoke as far ahead as it will 
go. Next adjust the ion trap. Read “Ion 
Burns” on page 34 of the February 
issue very carefully before attempting 
such adjustment. Next, adjust the focus 
coil by moving and tilting it till the 
picture is centered. After adjusting the 
fecus control be sure to recheck the ion 
trap for maximum brightness. 

Do not use the ion trap to eliminate 
shadows. Do it with the focus coil. If 
shadows persist and it is impossible to 
get rid of them while keeping the pic- 
ture centered, try rotating the tube a 
little. 

Sets with no electrical centering con- 
trols and without the centering attach- 


Television 


ments or levers commonly found on the 
best modern receivers are harder to 
center, but the job can be done with 
care and patience. Remember that when 
the focus coil is moved the electro 
beam moves in a line perpendicular to 
the direction of movement 
Before attempting to center the pi 

ture it is often good to position the 
focus coil or magnet assembly so that 
its inner surface is equidistant from the 
outside of the neck all the way rou 


Other controls 

If you cannot get enough volume 
contrast when these controls are a 
Way up it is usually not the fault of th 


control but of some other component 
adjustment which is preventing th: 
video or audio signal from being 


amplified normally. 

Weak sound or video may be due to 
a poorly adjusted fine-tuning control, 
poor alignment, and of course, to weak 
tubes or defective components 

From the customer's point of view, 
the fine tuning control settings are the 
most important ones on the receiver, It 
is essential that they be adjusted so 
that stations come in best at or near 
their center settings. This is a question 
of oscillator adjustment and front-end 
alignment, and is covered in great de 
tail in manufacturers’ service data 

Control adjustment may seem a 
minor part of servicing, but it is very 
important in cutting service costs on 
future calls by reducing a situation that 
might otherwise call for pulling the 
chassis for a simple adjustment, And 
centered adjustments in controls acces 
sible to the user are unparalleled 
prestige builders! 

—-end— 
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Fig. 3—A conventional flyback circuit 
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Fig. 4—Focus circuit used in some sets. 
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a little short beat 
» felt hat, and } tiny mu 
tache twitehe ke rabbit 
«. He stand ist inside the 
r for a ng moment, the radio 
P nile his arn while his eves 
‘ t tne tore 
( ny I say, leaning on the 
and ndering What he's look- 
f (iat radio trout 
it ‘ t or ' face, then drop 
' } r, and he shuffles up to me. 
Leal he say in a high, whiney 
P \ the bo He looks almost 
wy ted when | nod, then taps the 
rad vith | free hand. “It's got a 
hist n it He set t down on the 
ter 
Rirdic inh?” | undo the line cord 
tin. I tlip it on and it the 
nee while its warming up 
nventional little a.e.-d.ec. job in 
‘ ¢ cabinet, and it looks good for 
ts three or four vears of age; the cabi 
net isn't cracked, the dial glass is clean, 
even the oop cover is 
tact 
The ttle set comes on and I tune the 


and. It isn't particularly hot, especial- 


on the hivh end of the dial where the 
ensitivity fa way off, but it sounds 
pretty good. No trace of a birdie 


Do you yet the whistle all 


chal ask, 
The 


over the 
cutting the volume 

shakes his head, crin- 
thin face, and his mustache 


ittle guy 
ip hi 
violently 
Unh-uh!” he 
WLW. You car 
but there's a whistle on it 
All the 
Evenings, mostly. Not all the time.” 
I flip the dial pointer to the 700 mark, 
WLW is clear 
“It's probably 


area 


twitene 
gurgles “Just on 
hear the station okay, 


time?” 


and run the vain ul 


okay,” I sa 
interference your 

Yeah?" the guy yeahs vaguely. 

Yup. But the set needs aligning any- 
way, so why don't you leave it a day or 
o? Then if the whistle shows up, we 
can fix that too.” 

The customer licks his lips, looks at 
the floor, and lets his mustache twitch 
twice 

“Okay,” he agrees finally 
okay.” 


“That'll be 
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PEDRO 


I react nder the counter for a job 

ticket 
Nar « 4 
Hur The tache twitches 
Your name?” | repeat 

oO} Yeah Alverson Frank 
\ ver 

I write it down, ask for his address, 
vait while the mustache twitches a 
ouple more time and write if down 
The guy starts for the door, stuffing his 
claim stub into a worn wallet. But he 
pauses with | hand on the knob, turns 
back toward me, his eyes darting about 
the store 


“I'm interested in a_ television,” he 


whine “Those for sale?" He jerks his 
ead at the line of consoles along the 
Wa 
Sure,” I say And I've got a good 
election in back, too. If you'd care 
Not now,” he interrupts me. “In a 
hurry. You here all the time?” 


“Mornings,” I nod 


afternoons. Usua 


“And 
though, I do my 


ternoons.” 


sometimes 


work in tl 
“Anybody 
“Oh, sure,” I say. “We're open all 
day, and evenings by appointment. If 
I'm not here my elf, Pedro can give you 


a demonstration.” 


outside 


rhe mustache twitches twice, he eyes 
one of the TV consoles for a moment 
while he this, and then he jerks 
the door open and shuffles out. 

‘Okay,” he back over his 
shoulder at me. “Be seeing you.” 

I carry the little set back to the serv- 
ice bench, plug it in, and let it play 
I dive into the line-up of chassis 
waiting there for me. It’s still going 
strong with no sign of a birdie when 
Pedro shows up after lunch. 

“Hi, Herk,” he greets me, bustling in 
with a beat-up, chassis 
inder his arm 

“Hi, Pedro,” I return. I straighten 
up, grateful for an excuse to take a 
breather, and reach for a cigarette. 
“Where'd you get the relic?” 

“It's home-made,” he says, grinning 
at me and laying the alleged radio on 
the bench. 

“No kidding.” I try to ignore the 
messy-looking little two tuber, but the 
gobs of hookup wire hanging from its 


digest 


throws 


while 


sorry-looking 


and the 
INCENTIVE PLAN 


By GUY SLAUGHTER 


ha t! etter oft 
curiosity, and I e it tl 
Evidently it’s been vw i a t 
handed baboon wit t 
soldered ont OOKS aw 
crumpled-up tinfe 
“Got to fix it.” Ped report N 
volume control. Carbor hur 
“Depends,” I sa If ist 
carbon tet'll do it. I t 
element is wern thr ghoi pot 


have to replace the cor 
Pedro's 


“Seems to me I read t ace ou 


forehead 
can fix ‘em with a lead per 

“Not 
treatment ar ‘ er mea 


Wartime stuff wher in't vet 


recommends 


control 


P iro erk t it t A 
tuber, grin t me 

‘It’s a regenerat et.” he confi 
“You got two windings n the « and 
one of ‘em feeds ba part of the L 
from the plate to the grid and that gives 
it lots of amplificatior 


“Well 
playing It straignt Clever, hunt 

Pedro beams and nod 

“Lots of kids make t We got a 
elub 

“Great.” I say. “I 
these carcasses out to the truck, w 
you? I'm about ready to take off 

“Sure, Herk,” he says, 
pick up one of the cha 
pauses, clears his throat, and I can tell 
something is coming. He 
eyes on mea st 

“Okay, kid,” I say resignedly, leat 
back against the ber 

“T figure I mean 
get a commission on sale he says. “I 
got no kick on my wages, 
been reading about th incentive plan’ 
and I'm for it.” 

“You would be.” I laugh 

“No, I mean it Her! 
ously. “If I've got a per 
in making a sale, I'l! 
See, Herk?” 

I chuckle again, in spite of myself 

“Yeah, I see. But 
idea at that. Okay, Pedro, you're on 
commission as of now. How 
percent of retail price suit you?” 
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whattaya know | brea 


it’s a good 


may De 


does one 


4 ~ 
J 


“I figured on five. . . 
I cut him off. 
“That's settled 


.” he begins, but 


then,” I say quickly. 

Two percent ¢ nission you get on 
every set you sell, radio, TV, or what- 
ever. Now lug those chassis out before 
I change my mind.” 

“Sure, Herk,” Pedro says happily. 

They're practically loaded.” 

“And Pedro,” I add. “Keep your ear 
on that little a.c.-d.c. job while I’m gone. 
See if it develops a whistle on WLW.” 

“Roger,” Pedro says, a chassis under 
each arm. “Can do, Herk.” 

I spend a few minutes on mustache’s 
a.c.-d.c. set the next morning, checking 
for a intermittently-open ca- 
pacitor, or maybe a corroded chassis 
tie-lug. But I don’t really expect to find 
anything, since the whistle only bothers 
WLW, so I finally settle for a realign 
ment job, 

“Tell this guy there’s nothing wrong 


loose or 


with his radio,” I instruct Pedro when 
he comes in. “Must be local interference 
on WLW in his neighborhood. And if he 
wants to look at a TV set you give him 
a demonstration, will you?” 

“Sure will, Herk. For two percent I'll 
give him a good one.” 

“Load up the truck, then, so I can 
take off. I’ve got lots of stops today.” I 
‘limb into my coat, fiddle around col- 
lecting call cards and mentally planning 
my itinerary, and he’s all through by 
the time I get back to the bench again. 
“How’s your regenerator?” I ask. 

“Fine. Carbon tet did it.” 

“Glad to hear it. See you later, kid.” 

But it’s late when I get back, and 
Pedro has already gone. The first thing 
I see is a note he has propped up on the 
cash register that almost gives me heart 
failure. It says I owe him nine dollars 
and thirty cents, and I cuss incentive 
plans whole-heartedly while I jerk open 
the cash drawer, a premonition of dis- 
aster nudging me. Sure enough there's 


a check inside, signed by one Frank 
Alverson. It’s for four hundred sixty 
five dollars. Across the bottom Pedro 


has printed “payment in full for one 
RCA TV console combination.” 

So now I know why Frank Alverson 
has such shifty, darting eyes, why his 
mustache twitches, and why he has been 
careful to find out when I’m not in store. 

I scrabble through the job tickets in 
the day’s pile, grab the one with Alver- 
name on it, and head for the 
address it lists as fast as the truck can 
travel. It’s a vacant lot... . 

The cop is still there when Pedro 
comes into the shop the next day. He 
stares at the uniform with big, round 
eyes, and then fixes his gaze on me. 
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“In trouble again, Herk?” he asks. 

“Yeah,” I snap. “But not like you 
think. How'd he haul the TV set away?” 

“Who?” Pedro asks. Suddenly com- 
prehension dawns on his face. “Oh, him. 
He had a truck.” 

rhe cop goes to work on Pedro, then, 
throwing questions right and left. Did 
he get the number? Didn't he 
suspect the guy of being a rubber check 
artist? Did he have any scars or marks 
that might make identification easy? 
Had he ever seen him before? Did he 
have any kind of an accent? What did 
it say on the side of the truck? Finally 
he turns back to me, shoulders hunched, 

“What've we got to go on?” he asks 
sadly. “It’s prob’ly the same gee that’s 
been passin’ checks for TV sets all over 
town, but he don’t leave a trace.’ 


license 


description,” I 
should help.” 
the cop growls disgustedly 
\ little guy in a beat-up felt hat anda 
mustache. I should have a buck for 
every guy in town who looks like that.” 
“Yeah,” I say. “I'll go through it 
again. Maybe I missed something.” So I 
tell the whole incident of his coming 
into the shop with the radio, and de- 
scribe either of us made, 
every either of us When I 
finish Pedro is looking at me queerly 
“Hey, Herk,” “You going to 
pay me my commission?” 
I draw my hand back into firing posi- 
tion, but he jumps out of reach 
“Well, then, if we find the guy 
get the set will 


“You've got a 
“That 


“Sure,” 


Say 
wearily 


every 
word 


move 
said 


te says 


and 
back you pay me my 
commission?’ 

“Yeah,” I snort. “The day we find him 
you get paid.” 

“Tomorrow, maybe today yet,” Pedro 
says smugly. “I'll find him. See you 
later, Herk,” he calls back over his 
shoulder, and then the door slams shut 
behind him. 

“—-he worked for me I'd can him,” 
the cop mutters darkly. “Takin’ a bum 
check like that.” 

I wave a hand wearily. 

“My own fault. I should have spotted 
the guy for a phoney when I first saw 
him. Besides, Pedro’s just a kid, and 
this incentive plan made him too eager 
for a sale. I should have warned him 
about things like that.” 

“Yeah,” the cop says, “Well, we'll let 
you know if anythin’ turns up.” He 
smiles feebly and leaves. 

“Fine,” I say without enthusiasm. 
“Do that.” I wander back to the bench 
and dive into a chassis. Pedro doesn't 
show up again, so I work there until 
closing. After that I stop off for a ham- 
burger and fiddle around uptown a 
while, so it’s late when I get home. 
There is a figure waiting for me on the 
porch. It’s Pedro. 

“Hi, Herk,” he says with elaborate 
casualness. “Nice evening.” 

’ I return suspiciously. “Ain’t 


’ Pedro goes on, gazing up at 
the streetlight, “let’s get it straight. If 
I find the guy I get my commission. 
Right?” 

“Forget it, kid,” I say gruffly. “We 


just ain’t going to find that bozo.’ 
“But if,” Pedro insists, “// I find hin 
I get paid, hunh?” 
“Sure,” I nod. “Sure. But 
“[ found him,” Pedro cuts in pre 
“And I called the cops and they took 
him down to the station. You t 
identify him and cls r TV set 
“Look,” I say severely If you're 


pulling my leg, I'll break ever 


bone. . . 

“No kidding, Herk,”” Pedro assure 
me solemnly. “It was easy. You said tl 
whistle on his radio was local int 
ference in his neighborhood 0 


found his neighborhood 
“How?” I demand, “And who's ‘we 
“My radio club. We got guys al! o 
town. So I called a mee r 
everybody to monitor WI 


heard the wh 


i 


guys finally 


about seven o'clock, and phoned 

“Yeah,” I say. “But 

“So I rode my bike over to t 
bailiwick and tracked down the 
with my portable radio 

I just nod my head dumt 
Pedro goes on 

“Where the whistle wa tne 
there was a house with a 
aerial running to a tree, and t 


I could see a kid 
le set. I beat on the 


the window 
to a home-ma 
A lady came, and I asked for her 
“Yeah,” I say again. “But 
“Tl asked the kid if he alwa 


to WLW, and he 


said that was tl 


station hi reyenerator co get 
good.”"..Pedro shakes his head pit 
“He was a dumb kid, Herk. He had 


aerial coupled too tight, and he 
know his rig right \ 
way, I asked him if he ever saw a 
short man with a mustache and a f 
hat around the ne 
“Hey,” I 
ringing in my 
smart figuring.’ 


how to tune 


ighborhood 
breathe rev 
head. “Pedro, that 


“Yup,” he agrees, matter-of-factly 
“So the kid said a guy that looked like 


that lived right across the street. I 
called the cops, and there he was. Our 
TV set was in the garage, and there 


were half a dozen more, too.” 

“Pedro,” I mumble, my head starting 
to spin again. “You're a genius.” 

“T wouldn't that, 
says, staring modestly down at his 
“I’m just on the ball.” Then he holds 
out his hand, fixes his eyes on my face, 
and breaks into a big grin. “For a com 
at stuff, this 


say exactly,” he 


mission, of course. Gre 
incentive plan, hunh 
“Yeah,” I say digging 
deep for a ten-dollar bill. “Yeah, Pedro. 
Damned if it ain’t!” 
—end— 
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focus as you observed, giving sharp 
focus at the eages and not at the cen- 
ter or vice-versa. 

Only by using special types of yokes 
such as the “cosine” type specially de 
signed for full focus, can you get sharp 
focus over the entire tube face up 
to the very edges. By carefully experi- 
menting with the focus coil setting, 
however, you should be able to get some 
improvement 
Poor Vertical Linearity 

ln a Tra ler 16G50A receiver, the 
ertical linearity is very poor and car 
wot be corrected with the controls. Als 


on fine tuning or contrast adjustments 
the picture pulls sharply to the side 
Tisbe replacements have not helped the 
pulling conditio .¢ New Orleans 


La 


You should try a new 6S4 vertical 
output tube. If this does not improve 
vertical linearity try a new 100-uf ca 
pacitor in the cathode circuit of the 
output tube. After the new capacitor 
is installed, readjust the linearity con- 
trol to see whether or not good linear- 
ity can le ecured, f the control 
still ineffective, check the series resistor 
associated with it as well as the con 
trol itself 

If the picture pulls when the fine 
tuning or contrast is adjusted it would 
indicate troubles in the a.g.c. systen 
If a new 6AL5 detector a.g.c. tube doe 
not help, check all t ind i 


paciters in the 


rf 1.f 


a.y.c. 


and amplifier tube 


X-Ray Radiation 
What is the 


tubes du 


Y-Rays 
Lousdale, R. 1. 

radiation is more of a factor 
type picture t in 
which second anode voltages of 20,000 


danger of 
pieture 
dures? 1.G 
X-Ray 
with projection ibes 
to 30,000 are encountered. Consequently 
from the glaring image ro- 

jection tubes should not be viewed di- 
rectly during servicing. In actual serv- 
ice these tubes are metal 
haz- 


aside 


housed in a 


barrel which eliminates radiation 
ard. 

The larger 24- and 30-inch 
tubes 


picture 


using anode voltages excess 
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in 
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of 20,000 volts exhibit some X-Ray 

radiation; but it is of such low inten 

ty that the protective pane! glass fil- 
out 

the protective glass removed, as 


when the set 1s on the bench, the 
is of 
long and repeated exposure 

| « to keep out of the 


ruie 
as possible 


danger 
for 
hest 


ially 
rhe 


‘am path as 


course increased, espec 


Repeated Rectifier Failure 


In a Zenith Model H-2352 receiver 
the } ) 


high oltage rectifier 1X 

stantly goes bad. 1 have cha ged the 
ectifier to a I1B3-GT with the 
sults. There is arcing within the tub 
the horizontal drive s advancer 
hut eduction of drive results in loss 
! brightness and insufficient width. 1 
have changed the horizonta output 
tubes as well as the high-voltage filte 
capacitor but this did not help. The 
H. F., Anderson, Ind. 

Excessive drive will shorten the life 
of the high-voltage rectifier tube. The 
fact that the reduction of drive de 
creases your brightness may be caused 

y an improperly ‘adjusted ion trap 
Adjust the ion trap with a rotary, bac} 
ind forth movement for maximun 


If this fails to give you suf 


ficient brilliance and _ it necessary 

t uivance the drive control to the 
int of arcing, place a 4.7-ohm, watt 

wire-wound insulated resistor in serie 


filament lead of the 


fier tube 

On some Zenith receivers a 2.2 ohn 
‘ tor was used but tl value ma 
not be high enough. A 5.6 ohm can also 
tn ised, though the 4.7 preferable 
\ a last resort try decreasing the 
late voltage to the horizontal! output 
ibes approximately 50 voit 


Picture Bounce 


In an Arvin receiver, Model 2160, 
the picture has a continuous jump. It 
does not roll but has a bounce for 
all stations. I have checked tubes and 


parts in the vertical osellator. R. P., 
Cre. S. C. 
This would 


ponents in the 


indicate defective 


vertical 


com- 


sweep system. 


Inasmuch as you have 
well as the componer 
‘ n the ntegratir 
pulse the vertica 
(heck the syn 
part for these 
some nstability in tt 
not apparent in the 
due to the ch tal 
not state whether 

sto n the ertica 
any f them off n 
ites alue i 
tre e, pro 1\ 
network of resistor 
tne nput ft the ve 
lator 


Reduced Width 


Capehart 
es 
able 
del (CX 
‘ the 
ged by 
can 1 


idth? H.S., Balt 
The reduct t Wi 
a defective 6BGt 
put tube i defect 
mta oscillat 1 
hould try these tube 
If replacement fi t 
le check the i 
n the cathode 
output ine 
If the t ite 
ré ecommende 
ture a te { 
CX L, mode hese 
ead\ een nade 
] Add a uf 
acro the R-291 
the 6BG6 tube 
2. Change R-286 ( 
on n ome cat 
oh 
Connect a 30-unu 
itor from tne cat? 
to i t 
connect the capacit 
plate to ground 
4. Interchange « 
( and C257, .0047 
spectively. 
end 
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end; 


1500 
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pensation a e low 
ble boost should 

and be le furnish as much 


ation at the higher fre- 


frequen 
begin above 
to 
lo db compber 
ene be 
Much of 
n can 
with 


the de 
made in 
the sy 


to make 
hy 


re d range compensa- 
the amplifier and 
Sometimes it is 
to both 


he 
ary adjustments 


ineou 


Fig. 1 


mul 


shows the principal points 


change the audio amplifier 
be made > are 


s capacitor in the 
receiver 
the RC 

and the 


coup 


constant of the d.c 


tstor 


blocking 
of the 
stun e-coupled 


grid re 


tage ng in resi 
lifters 


the cathode bypass capacitors; 
i. the R-C constant of the bass boost 


6SN7-GT,ETC 


(R2, C1) the int of the boost; 
». the R-C constant of the treble boost 
int of the boost; 
the 


audio 


and amo 
amo 
blocking 
of the 
(Fig. 2). 


capacitor In 


plate circul 

transformer 
7. the R-C constant of 

feedback circuit (R3, C3); 
R. the speaker treble 


interstage 


the inverse 
pass capacitor; 
¥. the poten meter across the 


amount of energy fed 


tweet- 

controlling the 
into th 
The 


pre ssed w 


speaker 
emphasized de- 
the 


sound. Emphasis at 


or 
pleasantness 
or realism 
about shrillness 
without real improvement in the treble, 
1,000 


2.000 cycles w cause 


sabove 
Fletcher 
rea 


whereas, 
ill tend 
effects 


cycles 
Munson 

speech 
In- 


If 


empha 
to overcome 
ism in 
musical 
-stringed 
the the de-emph 

in the output of the FM tuner, at point 
1 of Fig. 1 ist low, 500 cycles 
lower, it ll cut out If 
boost starts 1,500 


cycles, and is used in con 


in the metal 


iments, 


and 
tri 


ones, 


tarting 


ay, 
or much 
high, say 
inction with 
crystal 


edge 
bass too 
a record 
pickup, 

The re and capacitor combina- 
tions at 2, 3, 4, 5, and 7, will 
determine the frequency of the point at 
which the boost or 
operate, The fol 


R [in ohms) 


player employing a 


boominess will result. 


stor 
points 
depression begins to 


wing table lists these: 
Starting 


frequency 


2,000 
1,600 


C {in uf) 
80 
100 


1600 
8000 


100 
20 


If 


cycles, then 


we want bass boost below 500 


the resistor and capacitor at 
7, in Fig. 1 should result in 


4 or 7, 
a product of 333. The maximum amount 


points 
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ae 


. 1—The diagram of an amplifier with separate bass and treble compensation. 


VING 


of boost wil 
of the resistors which form the 
divider in the 
the voltage divider is roughly 
reactance of Cl divided 

plus reactance of Cl. As 

of the shunt 
the lowering of frequency, 


he determined by the ratios 
voltage 
At point 4 


R2 ph 


two cire 


reactance 
capacitor increases with 
ratio of 
the voltage step-down decre 

ted. We 
amount of boost by deer 


R2 or Cl 


bass is boo can 
However, a cha 

of the latter without a 

ing change in the other wil 
the frequency at which the | 
At point 
roughly R4 


us reactance ¢ 


begins to operate. 
age divider is 
R4 plus R3 pl 
operates in the same 
age divider at point 4 
ratio of R3 to R4 is deter? 
considerations, 


way 
doe 
int 


an incre? 


as 

can be obtained by decreasing the 
; by doing 

inverse feedback as the 

increases with lowering 

In many com! 

the bass response 

adding 

at 

the value 


capacitors 
point 3 
of already 
In the R-C 
bias circuit of the amplifier at 


uc 
Fig. 1, 


ones 


ros 
tors in 
the 
amplifier. practice 
stages should equal 25,000 for 
response 
In the older amplifiers bass can 
improved by removing the 
from the primary 
transformer, by using 
such as at point 6 (Fig. 2). This char 
will produce an improvement of 
2 to 5 db in the low register 
Where it is desired to cut dow 
the capacitors at points 2, and 
l should be red 
product 


of the 


combination is 


paraite 


uced in value s¢ 

resistor and caps 
helow 8,000. The value 
of the capacitor at point 7, in Fig, 1, 
on the contrary has to be increased to 
reduce This will shift the fre- 
quency at which a boost of about 2 db 
generally occurs, to a point in the 
spectrum and below audible 
range, 


bass. 
lower 
bass the 
where cutting-off factors may be 
operating. 

Suppose that we want treble tx 
only the extreme highs. In suc 
the product of the resistor an 
tor combination at 1 
should be about 80. The boost 
at this point is also through a 
divider, which is roughly R6R 
R5. As the reactance of the « 
shunting R5 decreases w 
quency the effective im 
combination becomes sma! 


point 5 


lance of the 
ler until there 


is no longer a voltage divider and mn 
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boost 
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loss on the 
Treble boost 
creasing R6, increasing R5, or 
ing the value of the capacitor across it 
When either is changed without a corre- 
sponding change in the other, the treble 
boost is started at a lower frequency. 
It is possible to use the volume con- 
trol to get some treble boost without any 
loss in gain. The volume control in an 


higher treble frequencies 


Can be increased by 


increas- 


audio amplifier is a voltage divider 
(Fig. 3). When the usual operation of 
the amplifier is such as to permit the 


arm of the volume-control potentiometer 
to be 


siderable 


set at mid-position or lower, 
n higher treble frequen- 


can be obtained by placing a small 


con- 
gain 


cles 


shunting capacitor across the input 
and arm. The resistance between the in- 
put and the usual setting of the arm 
should be regarded as similar to R5 at 


172 6SN7-GT, ETC 
4 © 


a 


6V6,ETC 


AA, 


B+ 


Fig. 2—Bass is improved by this change. 


point 5. By measuring the resistance of 


} 
the s 


this part of the volume control, 
of the shunting capacitor can be calcu- 


Ze 


lated. To overcome the loss of highs 
from Miller effect due to the input ca- 
pacitance of high-mu triode amplifier 
tubes the R-C should be about 40; to 


compensate for falling off of high fre- 
in output transformers 
speakers the R-C should be between 60 
and 120; and where clarity and crisp- 
ness of speech is desired the R-C should 
be between 150 and 300. We have used 
the circuit in Fig. 3 with a low-priced 
speaker and crystal microphone in 
system used for voice amplification and 
occasional dance music from a 
player. When the microphone was used 
the switch was closed, and considerable 
treble boost was obtained, although the 
hed. 

Despite the excellence of pu lished 
systems 
may seem to lack treble or “edge”. This 
loss is often due to the way the tweeter 
speaker mounted in the baffle 
Placing the tweeter low in the speaker 
housing will direct the treble frequen- 
cies where they will be absorbed by fur- 
niture and carpets. Interesting but an- 
noying to many sound men has been the 
loss of edge when a tweeter with a mul- 
ticell horn is mounted so that the entire 
mouth of the tweeter is recessed behind 
the line of the front panel of the speaker 
cabinet. In one such cabinet the pub- 
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quencies or 


a 


record 


bass boost control was not tou 


response curves some speaker 


or Is 


‘“‘LISTENABILITY’’ 


showed irop at 
juencies, This 
the tweeter 
mouth of the 
An effective 
a horn-type 


to take it entirely out of the 


li-db « 
high 
corrected by 
SO that the 
of the 
edge 


the very 


can be movir 


forward entire 


horn is out cabinet 


way to ire tre 


tweeter is 


cabinet and place it on top. By doing 
so, not only is the bad effect of the 
speaker cabinet upon the tweeter over- 
come, but in addition the axis of pro- 
jection of sound from the tweeter is 


raised slightly from the horizontal. The 


result is that most of the sound energy 
goes directly into the area of the room 
where the listening is usually done, 
and not dissipated on furniture and 
rugs. However, separating 


and woofer too much will 


of presence. Some critical li 
be dissatisfied with this solu 
a single broad-ranye, o1 speaker 
= used, the highs may be lost by placing 


the speaker near a cloth-covered chair, 


or on a floor which tilts the speaker 
cabinet so that sound is projected slight 
ly downward. In the first case, adjust- 
ments in the amplifier were of no avail 
However, when the speaker cabinet was 


accidentally 


it 


moved bh six inches f 
] 


ther away from this chair, high treble 


was heard again. The effect of the tilted 
floor was overcome by placing thick 
coasters under the front legs of the 
speaker cabinet; and in one instance, 
by tilting back about two inches the 
upper edge of the panel on which the 
speaker was mounted, allowing a still 
greater rise to the speaker axis 


from 
is placed on the floor 
The three 
act as a continuation 
of 


such 


Maximum bass can be obtained 
a speaker when it 
and 
sides of the corner 
of the haffle. 
moving the s} 


n the corner of the room 


sely, 


Conver course, 
from 
tion reduces excess bass rendition. The 
installations where the 
speakers were mounted near the ceiling 
and tilted upwards. This caused bass 
almost to disappear. 

When a 


a 


posi- 


writer has seen 


used, bass 


y is 


reflex housing 


can be reduced by closing the port. 
Students of speaker characteristics 
have found that the same speaker in 
various positions in the room gives dif- 
ferent response curves. Differences in 
the apes of rooms, placement of fur- 


and sound-reflecting and sound- 
the listening 
affect speaker response. For this 


absorbing materials in 
area, 
reason sound men will often say that in 
rooms all speakers, regardless of 
their original tonal characteristics, will 
sound too bassy, or on the other hand 
too shrill. On one tried 
the same sound system in two adjoin- 
ing rooms; in one of these the higher 


some 


occasion we 
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AST month I showed in Fig how 
a single oscillator may be keyed 
The actual ystem, however, is 


more complex because of the cou- 
slers, each of which is a 75-pole, single- 
hrow relay 
The circuit is diagrammed in Fig. 1. 
the 's of 
the swell manual, but the same switch. 
and the relays are 
the 61 the swell 
manual Another system is 
ised for the 
Bach key 
throw, normally 
f all poles is a 
the key 18 pressed all 
together. There are 5 
the left. Each of these, 
attracts all 73 
which 


Seventy-three oscillators are provided 


The figure shows only seven ( 


ny ystem Same 
notes of 
complete 


used for all 


great 
single- 
switch. One 
so that 
contacts 


operates a 5-pole, 
side 
when 


open 
common 
come 
relay coils at 
when energized, 
contacts (only 7 of 


are shown). 


Port XXi—Second half 
of @ discussion of the 
Connsoncta—keying, 
mixing, end tremolo 
injection circuitry. 
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added to obtain 4-foot tones (one octave 
above the key pressed) Each oscillator 
grid resistor junction is wired to a bus 
to which the relay contacts are closed. 

To see how this operates, let us con- 
centrate on the key switch correspond- 
ing to middle C, which is labeled C3 in 
Fig. 1. Assume that we have closed the 
SWELL UNISON switch, energizing the 
swell unison relay. This causes con- 
tact A of the relay to make with the bus 
connected to the generating 
note C3. It also causes all the relay con- 
tacts in a horizontal line with contact 
A to close with their respective oscilla- 
tor buses. 

Now, pressing key C3, the right-hand 
key switch contact connects the rest of 
the contacts either 


oscillator 


to ground or to the 
tremolo generator output, depending on 
the position of the tremolo switch. The 
second-from-right switch contact 
to a relay contact which is not touching 
its bus. But the center switch contact 
goes to relay contact A, which is touch- 


goes 


for each manual. Sixty-one of them 
correspond to the 61 keys of the 5- 
etave manual and the other 12 are 
a (2 
COUPLER 
= 
||. ee 


RELAY SUPPLY 


= 


ing its bus. The grid of oscillator C3 is 
now grounded for d.c. and that note is 
routed to the amplifier circuits. 

The same is true for any other key 
switch. Pressing key C5, for instance, 
connects ground through relay contact 
B, which is also touching its 
oscillator C5. Hence, pressing any key 
will produce a tone of the pitch cor- 
responding to that key. 

Let us also close the SWELL 16 switch. 
This energizes the swell 16 relay and 
presses all contacts in a horizontal line 


bus, to 


with that relay to their busses. Now 
when we press key C3, the left-hand 
contact of the key switch connects 


ground, through contact C of the relay, 
to oscillator C2, and we hear not only 
the tone of C3 but also that of C2 one 
octave lower. Thus we have added the 
16-foot register to the 
playing. Similarly, closing the SWELL 
4 or SWELL 2 switches adds tones one 
and two octaves above our middle C. 
Of course, the same will happen with 


tones we are 


a a 


cs 


SWELL OSCILLATORS ~ 
a cs Qa 
TO CORRESPONDING 
- - (GREAT OSCILLATORS 
TREMOLO FROM TREMOLO 
GEN 


SWITCHES (SWELL) 


Fig. 1—The swell manual keying system. Each of the five coupler relays (shown at left) is connected to 73 oscillators. 
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STRING DIAPASON SWELL MELO’ SWELL -VOX BRIGHT STRING ~ SWELL - LIGHT REED 
180K 13K SOK 
mas TAB 
TAB 
220upt 
| 
56K 100k 
> 
RING IN + STRING IN 
= + 
DIAPASON - GREAT - FLUTE SOFT STRING- GREAT-ENGLISH HORN = FULL STRING -GREAT - REED 
SEPARATE CHASSIS FOR EACH ALL TUBES LZAH7-GT 
Fig. 2—Eight separate chassis contain the 16 mixers providing the tone coloring in the Model 2A2 Connsonata organ 


every note. By now, we realize that we 
are simply switching in the standard 
organ registers, that 
using the term “unison” 
“S-foot.” 

The SWELL TO GREAT relay closes the 
top line of Each contact is 
connected to one of the key switch con- 
tacts on the great manual so that when 
the great is played the swell oscillators 


except we are 


instead of 


contacts. 


ure keyed as well. This makes one less 
key contact available for each great- 
manual key switch, and only unison, 
16-foot, and 4-foot registers are avail- 
PEDAL OSCILLATORS 
osc c2 0X ¢€3 OSC 
\ 
TO CORRE 
GREAT OSCILLATORS: 
HEY SWITCHES 
(PEDALS) 
PEDAL 
Ne COUPLER 


(2 rz) 
itch single registers. 


3—VDedals sw 


SWELL OUT 
12AH7-GT 
5 
4 
}250K «3 250K .03 
GREAT IN SWELL IN 


hig. 4—ooster chassis with dual input. 


12AH7-GT 
= 2 ™* 
b+ 
> 
> 


Fig. 5—The low frequency tremolo stage. 
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a on the great. Otherwise the setup 
for the great manual is as illustrated 
for the swell in Fig. 1. There are only 


three coupler relays on the great, since 
neither a 2-foot nor a manual-to-manual 
coupler is needed. Separate tremolo 
switches are provided for the great and 
that, for 
may be played on the swell with tremolo 
and an accompaniment, without tremolo, 
on the great 

The pedal 
strated in Fig. 3. There are 3 
tors, of which three C 
are shown. The key switches are double 
-throw. The 
grounds the grid of 
=ponding 


swell so instance, solo 


keying system is illu 


oseclila 


oscillator line 


pole, single upper section 


the 


pedal 1 


simply corre- 


oscillator when the 


pressed; no tremolo is available. The 
wer-section contact of each switch 
goes to the corresponding oscillator of 
the great department, and the GREAT TO 


PEDAL coupler switch is placed between 
othe: of these 


gre und 


the contacts and 


When this 


pair 


switch closed, 


pressing a pedal connects ground to a 
great oscillator as well as to a pedal 


oscillator 


approximately two-and 
one-half-octave pedal range begins one 


below of e 


octave the range ther man 
ia since the first great oscillator is 
inblocked when the first pedal is pressed 
(assuming the GREAT TO PEDAL couplet 
switch is closed) the great note added 
to the pedal tone is an octave higher 
Whether, under these circumstances, 


the GREAT TO PEDAL coupler should be 
} lled 8-foot is of little importance as 


the is kept 


lat 


long 


in 


a actual relationsh p 


mind, 


Tone-shaping circuits 

The entire tone-shaping section of the 
diagrammed in Fig. 
It has all been placed on one drawing, 
but in the instrument each pair of 
mixers, as they are called, occupies a 
chassis, which has been indicated with 


Connsonata 1 


heavy nes Each 
abeled with the nan 
whict pulled to prod 
tab switches actuate 
throw, normally close 
keep the grid hort t 
the tone Is not wante 
pushed down the 


desired tone come 


mixed in th 


tones can be 
in a standard p 
p ng two or n 
tion 

\ outputs fre 
single inual are 
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booster 


diayramme 
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Front view 


deseribed here is a 


very compact job suitable for public 
addre work, recording and play 
back It high powered for its 
‘ et reliable because of the com 
f its circuit 
‘ natants ‘ » chosen that either 
Ve ( Enylist Dutch 
LOG tubes) ean be ed for the pust 
itput stage, the powse tput 
or att or 6V6 or 6L5 
pect Ever th the small 
\ tule (tr 
envelor “ote 1 i! 
ted up t i ! fy 
ent Longghe t ‘ enaker ure ‘ 
Although the cireuit very Imitiat 
that of the mpler onventional 
ree-stage amplifier 
wht addition 


everthelessa add 


. e of the controls are in the form 
f togyvle switche is it is thought that 
knobs are quite enough adjust 


nents for any operator to worry over 


switch is something definite! 
A simple output filter 
swit« h 
vh-voltage 


consisting of 


4 rotary and an assortment of 


capacitors is connected 


wross the primary of the output trans- 


more rapid at- 


than does the 


and provides a 
tenuation of the highs 
isual capacitor and variable resistor in 
the plate circuit of a previous tube. The 
effectiveness 
ire in the inductance and the 


reasons for this wreater 


leaks 


reactance of the output transformer 
This output filter (together with a bass 
attenuation or speech-niusic switch), is 
controlling the 
when the 


It seems quite 


the only provision for 


tone of reproduced sound 
microphone input is used 
udequate, possibly because when using 
a microphone you are at least starting 
real and therefore 100°: -fidelity 
sound, while when playing from a disc 
ou may be starting with almost any- 


thing under the sun 


Speech-music control 
One toggle switch, the speech-music 
switch S3 (so called because lower fre- 


with 


lube sockets act as jacks for speaker and cutter 


quencies are often deliberately attenu- 


ated when roducing speech), acts in 


two ways. T 


witch is a double one 
t breaks one circuit while closing an- 
other When witched to SPEECH an 
extra capacitor is placed in 
series with the grid of the top 6V6. 
This small capacitor has a high re- 


actance at low frequencies, attenuating 
them greatly. Th is a distinet ad- 
vantage in recording and public 
address work, particularly if a ribbon 
microphone } ised, The attenuation is 
| 1.5-megohm resistor. In 
t 1H tion, the capacitor 
i it lhar network 
( om in the phase 
changing circ t 
Phase inverter often suffer from a 
false shift at lower frequencies, so th 
the two itput gna are not quite 
of phase. Also the 
» the wer output 


lower fre- 


quence Phe imple phase-shift net- 


work shown helps to compensate for 
the deficiencies. At high 
reactance of the O0.25-uf 


negligible 10,000 


frequencies the 
capacitor 1s 
and 22,000- 
tively in parallel, 
equivalent 7,000 ohms. At low 
frequencies, the (be- 
coming 10,000 ohms at zero frequency). 


and the 


ohm resistors are e 


» about 


impedance rises 


This gives the lower output tube more 
If you are interested in expert- 
menting, try interchanging the 10,000 
and 22,000-ohm res you'll get 
quite a bass-boost effect 

toggle switches (Sl and 
S2) are ON-OFF and CUTTER-SPEAKER 
controls. The first is a sim; s.p.s.t. in 
the line; the other high- 
impedance cutting head to the primary 
of the output transformer or a pair of 
low-impedance dynamic speakers to the 
secondary Like the Sprecu-Mvusic 
switch it breaks one circuit while 
closing another. 


signal 
istors 
Two other 


connects a 


Recording monitor 

It will be noted that one pair of con- 
tacts is shunted by a small resistor, 
so that the speakers are ating 
faintly while the cutter is in action. 
This monitor action 
or extra reverberation, depending upon 
whether or not the speakers are located 


ope 


provides either a 


COMPACT 
MULTI-PURPOSE 
AMPLIFIER 


By JOHN W. STRAEDE 


in the room as the mic pt 
56 ohms, % watt is usua sulta 


Same 


though the optimum value depe 

the voice-coil impedance 

If the speaker field coils are 

B+ filter chokes, : 

must be plugged in at 
When using a pick-u 

trolled in three ways: Not or in 


put filter be used to give ‘ 


at least one ea 


o it 
“chop” (preferably ist 


needle resonant frequen¢ 


range pick-up is used), it the 
attenuated by the spee 

(handy if you're using 
cheap crystal 


can te 
switch 
pick ip 
high-frequency response). The 


baiance between 


can be adjusted by a simple varia 
resistance connected in the 

ter. When the 
set at one end an extra bypa ‘ a 
(Cd in the 
nected 
ing a 
response, When set at the posite er 
the bass boost 
action by the shorting of cay 
At the midway position the tone contri 
affects neither the highs nor the lov 


pick 


diagram) 
across the pick-up iny ca 


reduction of the high frequet 


networ put 
tor ( 


Bass compensation 

The pick-up “filter” is practica 
standard bass-boost network (see B 
ography for 
Ra and 
There are also two fixed capacitors Ca 
and Ch, the former to give 
sharp cut-off at the highest frequen 
to be reproduced, the 
treble-boost found in 


reference), consisting of 


resistors Rb and capacitor ¢ 


latter to bala 
the customary 
most modern 

The values of Ca, ete depend upor 
the type of pick-up u 
characteristics of 
often played. Typical valu 
in Table I for two Engli " 
one American and the writer's own 
needle-armature magnet 

Although the basic amplifier circuit 
is standard, there are a few small 
points worth considering: Two-in-one 
tubes are used thus keeping the 
compact and wiring short, resul 
low hum level. Both 
pick-up pre-amplifiers 
tube), are grid-leak biased to 
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le of the filter circuit for inereased 
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TO PICKUP MIKE (SEE TEXT) 


Pick-Up Ra Rb Ca Cb Ce Cd 


MAKE TYPE ohms ohms uf uf pf uf 
Garrard Models E. F 33K 4.7K .0001 001 25 02 
Gorrard Senior Hi Fi 47K 6.8 K 001 01 
Webster Magnetic 47K 47K —. 001 5 Ol 
BTH-Ed'swan Needle Arm 150 K 47K .0002 03 .005 
Med. Imped. Needle 33K 6.8 K 000! 0005 2 01 
Armaiure. | Schematic of the multi-purpose am 


plitier is above and Table I at left 


N.B: Rm is to suit microphone, approx. .5 megohm for crystal 


down the hum. Further reductions in former labelled “20,000 ohm” is about As panel size is only 10 x 7% in 
hum-level are provided in several ways right—this used with two speakers chassis size only 9 x ¢ i t 
All connections to the chassis are made gives % of 20,000 or 10,000 ohms, the gested that parts first be tried in va 
at one place—where the common cath correct load at the time when greatest ous positions until a nice niforn par 
ode of the first tube is grounded. No power is needed. The mismatch of 2:1 ing is devised. 
other connection is made to the chassis when a single speaker is used is of little \ fourth toggle switch, to the le of 
even the power transformer and out consequence the speech-music switch, is a dumr 
put transformer are insulated from the Some high impedance magnetic cut- Originally it was intended to vary the 
chassis. Separate leads to the common ting-heads require small adjustments of bias resistor when changing from 6V¢ t 
ground point are run from the can over the circuit, usually either a shunt re- to 6L6 tubes, but t) ‘ found ur 
the pick-up filter and from the metal _ sistor of about 10,000 ohms or a .25-~f necessary in practice ——the bias resist 
hields over the volume controls. Even capacitor in series. Crystal cutters re- was not critical, even 300 ohms being 
é the metal case is not connected directly quire shunt resistors to limit the output satisfactory so far as the ear could te E 
to the chassis. Instead, a screw at the voltage to a safe figure. What tained f the an ( 
extreme left of the front panel con- Constructional details and layout are depends to a very large extent on the 
nects the metal case to a solder lug fairly obvious from the photographs efficiency of the output transforme 
connected also to the common ground The front panel of quarter-inch Mason- Zest results in recording ech are 
Metal shielding braid over hook-up wire ite is the sole support of the 18-gauge obtained with the speech-1 vitchs 
is insulated (with adhesive tape), where — steel chassis. Edges of the panel are set to SPEECH and the output filter S4 t 
it passes through the chassis bevelled and the whole panel is crackle Orr. Simply throw the switch to Must 


Two other hum-prevention ideas that painted with a black paint containing for music recording. Fo ‘ 
are included are the separation of a rubber emulsion. Lettering on the records or for PA work, set the switel} 


power transformer and speaker trans- panel is done by smoothing the paint to SPEECH and the output filter for 
former (at opposite ends of the chas- where necessary, moistening slightly moderate attenuation. For musi try 
sis), and the connecting of one side and writing with white show-card ink. various settings of both input and out 
(select the side giving lowest hum) A light spray of shellac or clear duco put networks 

of the filament supply to a positive po- helps to anchor the dried white ink. end 


tential of about 100 volts, thus pre- 
venting any emission from the filaments 
themselves. As far as possible, all re- 
sistors and capacitors are as eompact 
as can be obtained. 

One extra precaution against hum 
may be necessary in some locations—a 
small capacitor, say .002-uf and 600 
volt rating connected between one side 
of the A.C, line and the chassis. Re- 
versing the A.C. line plug also helps to 
cut down some types of hum. 


Rear view. This job 

has a distinctly 

Australian appear- 

ance to the Ameri- 

can reader, but 

has the advantages 

Output circuit of compactness 
The load for the output tubes is some- and portability. 

thing of a compromise, first because 

speaker and cutting head impedances 

vary considerably with frequency and 

operating conditions, and second be- 

cause sometimes one and sometimes two 

speakers may be used. About 10,000 

ohms is correct so an output trans- 
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' Playback response curves 
for LP, 45 and 78 r.p.m. records 


smaller companies’ LP's. Also used on ail il 

Audio Engineering Society playback 

BRE curve. Used on Decca and Capitol 78's, 45's ii 

‘ty and LP’s. C is for RCA Victor LP’s, 45's eat il 


and 78’s recorded from 1949 to present Th 


ay 


D is for Columbia 78 records. E is for 


European 78’s (except ffrr). F is for 
London and English Decca 78’s (ffrr). | ili 


ill 

— TT 


NOTE: Although these curves are electrically correc 
t, acoustic balance at time of recording may make additional! e 1 
qualization 
ene a on some records. Older 78 r.p.m records were recorded with a number of different curves, depending on date and 
manufacturer. In general, prewar 73's had a lower crossover (250-400 cycles) than current 78’s. 


Curves prepared from tnformation supplied by record manufacturers 
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HE oscillator of a superheterodyne 
is, ordinarily, the most difficult sec- 
tion of a receiver to service. If its 
oscillator is not working properly, 
there rarely is a signal to trace through 
the set. 

A simple check may be made to de- 
termine whether or not the oscillator 
stage is working. Having first deter- 
mined that a signal does pass through 
the if. section with a circuit-disturb- 
ance test or by using a signal generator, 
short out the oscillator tuning capacitor 
with a screwdriver. If the oscillator is 
working, a thump should be heard from 
the speaker. Touching a finger to the 
oscillator grid, or the hot side of the 
oscillator coil, should cause the same 
result. The oscillator is not working if 
there is no sound from the speaker. A 
more positive indication of oscillation, 
and one not dependent upon the opera- 
tion of any other stage in the set, is a 
v.t.v.m. reading of the voltave across 
the oscillator grid leak. The grid should 
be negative with respect to ground. A 
typical reading at the low end of the 
broadcast band is—6 volts. On sets for 
which you have no circuit diagram, or 
the grid bias reading is not listed, look 
up the typical operation characteristics 
of the oscillator tube in a tube manual. 
In older sets that have no grid leak, the 
voltage drop across the cathode resistor 
gives a clue to its operation. 

Most oscillator trouble is caused by 
faulty tubes. Low transconductance, 
especially in battery-operated tubes, is 
a common source of trouble. A customer 
who lived where no power lines were 
available, brought in her battery set. 
She had purchased a new long-life bat- 
tery a few weeks before, but her set was 
fading out after the first few minutes of 
operation. The set worked steadily on 
a new battery in the shop, so I checked 
the 1A7 converter tube. Its transcon- 
ductance was down only about 15% in 
the tester, but the tube looked old, so I 
replaced it. I explained to the lady that 
without her own battery there to check 
the set, I couldn’t be certain that a new 
tube would fix it; I told her to bring 
the tube back for a refund if it didn’t 
work. It must have been all right, for 
she never brought it back. Many in- 
stances of apparently shortened battery 
life are not due to faulty batteries, but 
to low emission (or transconductance) 
of the oscillator portion of the mixer. 

Low filament voltage (when the set is 
operated from the a.c. line) is a com- 
mon source of oscillator trouble in 3- 
way portables. Check the B-voltage at 
the input filter capacitor; it should be 
the same, or slightly higher, than the 
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line voltage. A poor rectifier or input 
filter will cause a substantially lower 


reading. Many new sets use selenium 
rectifiers, and low B-voltage can be 
traced, in many cases, to defects in 


this rectifier. They may be tested with 
an ohmmeter: The forward resistance 
should not exceed a few hundred ohms, 
and the reverse resistance should be a 
hundred or more times greater. One 
selenium rectifier I came across had a 
front-to-back ratio of about 2; the re- 
sultant a.c. current flow blew the cur- 
rent-limiting resistor (in series from 
rectifier to input filter). 

In sets where the filaments are in 
series with the cathode circuit of an 
a.c.-d.c. audio-output tube and where a 
new tube does not bring the filament 
voltage up, try a shunting resistor from 
screen to cathode of the output tube— 
20,000 ohms at 1 watt is a good starter 

and work up or down from that value 
as necessary. 

Loss of plate voltage is a common 
cause of oscillator failure in sets where 
this voltage is obtained through a series 
resistor. It was once the practice of 
some set manufacturers to bypass this 
resistor with a 200 volt paper capacitor. 
With age the capacitor breaks down 
under the strain, and then the series- 
dropping resistor goes too. 

A less common cause of no plate volt- 
age is an open plate winding of the os- 
cillator coil. The break is usually near 
either end of the coil, and unwinding a 
turn or two and resoldering the wire 
to its terminal lug will often fix it. In 
this connection it might be mentioned 
that a small percentage of oscillator 
coils have rosin joints or fault from 
some simple error, such as leaving the 
enamel on or neglecting to solder the 
connections during assembly and manu- 
facture. A steady ohmmeter reading 
usually indicates a good coil. A grid-dip 
meter will give an excellent indication 
of the condition of the tuned circuit as 
a whole. 

Grid capacitors give little trouble, as 
a rule, but are tough to locate when 
they do act up. A simple check may be 
made by shunting a 100-uuf mica across 
the suspected capacitor. Some sets use 
an extra winding on the oscillator coil 
as a coupling capacitor. Since this is 
an open winding, no satisfactory check 
can be made with an ohmmeter. If in 
doubt, try a small mica capacitor from 
oscillator grid to the hot side of the 
oscillator coil. 

Paper padding capacitors have given 
me trouble; bad ones are almost always 
intermittent. Variable mica pads oc- 
casionally become shorted (due to a 


broken piece of mica) but they may be 
easily spotted by turning the adjusting 
while measuring the grid bias 
I have replaced a few fixed mica pads 
that were noisy or intermittent, in fact, 
a silver mica pad that I put into a 
communication receiver caused an inter 
mittent frequency shift, noticeable when 


screw 


receiving code, due to just a single plate 
making and breaking connection 

I have heard of a which a 
customer adjusted the trimmers on the 
ganged capacitors and caused the mica 
and screw to fall off. On replacing the 
pieces he put the mica over the trimmer 
and tightened down The 
tuning capacitor thereupon was shorted 
and the set was very dead. 

I have yet to find an open grid leak, 
but during either the 
servicing of a set, the 
grid sometimes gets 
another lead and 
ground. 

Trouble with tuning capacitors is 
mainly confined to bent plates or metal 
filings (or dirt) between the plates. In 
personal portables, if the batteries are 
left in the set after they are exhausted, 
battery goo may get to the tuning ca 
pacitor and short out the plates. A 
simple remedy is to flush the goo off 
with warm water and dry the capacitor 
with compressed air. Only in extreme 
cases is it necessary to replace the ca 
pacitor. My customers get a gentle lec- 
ture on the folly of leaving dead bat- 
teries in their radios, together with a 
set of “sealed” dry cells, when a job of 
that kind comes in. 

In case you think that oscillators 
aren't so tough: Just recently a 
came in. “Must be some simple little 
thing,” said the customer, “it just goes 
off and on.” 


case in 


the screw! 


assembling or 
pigtail going to 
pushed against 


shorts the grid to 


set 


“It’s always something simple,” I 
thought, but said merely, “Yes sir.” 
At first it did look easy; bending the 
chassis just right would stop the set 


It didn’t take long to discover that the 


oscillator was the culprit—but I spent 


a good hour, with the chassis upside 
down, checking and rechecking every 
piece of the oscillator circuit. After 
there was nothing else left, I decided 


it had to be the tuning capacitor, al 
though a quick look previously had in 
dicated that all was well 
chassis right side up 
trouble. The capacitor was 
mounted on rubber grommets, and the 
grounding connection (a little soldering 
lug) had a rosin joint 
that when it comes to 
just can’t trust a thing 
end 


Turning the 
disclosed the 


shock- 


It goes to show 


oscillators, you 


lan | 

| 


Useful asa primary or 
auxiliary tester, this 

economical unit will 
give valuable service 


By WM. C. STOECKER 


ANY experimenters and serv- ing an accuracy rating of 2 at full s-inch Masonite pane The usua! 
lee techniciar eem to over scale and an internal resistance of milhammeter is not shielded, and ac« 
ook the possibility of making approximately 45 ohms. The tester pro- rac will be affected if ferro-magnetix 
their own test equipment vides &8 d.c. voltage ranges, 7 a.c. volt- material is mounted close to it. There 
(onstruction of a volt-ohm-milliampere range 1 dc. milliampere ranges, fore a clearance of approximately 1 ine! 
neter is feasible and « be an economl- and 2 ohmmeter ranges was provided between tl meter and 
cal project. Furthermore, the experience No attempt was made to mark seales parts. The voltage mult ers were 
to be gained from making such a unit on the meter directly. Dic. voltage and mounted on the rear tion of the 
is not to be restimated de milllampere ranges use simple rotary switch; the front section wa 
his multitester employs a 0-1 milli multiphers and shunt Ohms and a.c. used as the ohmmeter range selects 
ampere meter and is a reliable and con volts are read from the meter scale with The rectifier and fuse } ler vere 
venient instrument for many general the aid of tables. For accuracy wire- mounted on small pie f Masonite 
testing purpose \ meter with a 1,000 wound 1 precision resistors were used providing insulation § fe these iten 
ohms-per-volt sensitivity can be inex as multipliers and shunts. D.c. measure- Heavy-duty togg! ewit (3 a 
pensive and fairly rugged, and may be ment on any range are nearly aS ac- peres) were used in tl lllliampere 
ed with wire-wound resistors at a curate as the meter itself at the par- section ince contact re tances must 
cost much lower than would be possible ticular part of the ale where the be kept low. This sectior hould he 
with a meter of higher sensitivity. The reading falls. The limiting factor for wired with No. 18 wire. or he: r, and 
only calibration required is a check with accuracy In resistance measurement Is the shunt leads should be kept as short 
another acc. voltmeter at a few points the linearity of the scale as possible 
Some voltage measurements, of course, The assembly was mounted in a 
require higher ensitivity, but those Construction details sturdy oak box the bottor f which wa 
are commonly made with a vacuum- The general layout is indicated by the a piece of 's-inch Masonite with rubber 
tube voltmeter. This instrument is built photo above. All parts except the feet attached to its corne The over 
around an ordinary 0-1 ma meter hav internal batteries were mounted on the all dimensions of the box with pane 
and bottom attached are x 
irches. This plan of const tion facili 
Y ; ; tates assembly and wiring, and allows 
FULL WAVE INSTR RECT space for adjustments and replace 
ments. The arrangement of par s not 
critical and any desired layout can be 
| I ised according to the preference of the 
+ constructor Fig. 1 s! vs the circuit 
| 
© — Voltmeter section 
The required resistar each 
range Was calculated from Ohm's law 
assuming a current of 1 n ampere 
for full-scale deflecti select 
point 1, for example, a % hm resist 
ance (theoretically 955) was added t 
the meter resistance to pr le a circuit 
resistance of 1,000 ohms, and on point 2 
an additional 4,000 ohms brought the 
circuit resistance to 5,00 nn Since a 


Fig. 1—Diagram of the tester. Positions 1 and 3 are the two ohmmeter ranges. 950-ohm precision resistor was not 
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available, a 900-ohm and a 50-ohm 
resistor were connected in series 

On a.c. voltage measurement the scale 
is not linear, but certain 
amount of crowding near zero. This is 
because rectifier efficiency, which is the 
ratio of forward to inverse rectifier 
current, decreases at low currents. This 
is true of all ranges. An effect notice- 


shows a 


able on low voltage ranges is the in- 
crease in rectifier resistance with de- 
creasing rectifier current If this 


resistance change is not negligible in 
comparison with the total resistance in 
the multiplier circuit, an additional 
distortion will result. For this reason, 
the 1l-volt scale was not used for a.c. 
voltage measurement. A chart supplied 
with the rectifier showed the comparison 
of an a,c. scale with a linear d.c. scale 
By accurate interpolation from it 
values were obtained giving the com 
parison for 100 points on the d.c. 

A compensator consisting of R1 and 
2 was connected in with the 
rectifier input to provide an adjustable 
correction for rectifier resistance. Rl 
and R2 (not shown in the photograph) 
were mounted on a brass angle behind 
the panel. If the readings on all a.c. 
ranges are to be made proportional to 
the d.c multipliers it is 
adjust the effective resistance of each 


scale. 


series 


necessary to 


multiplier resistance 10 below the 
nominal value for d.c. Since rectifier 
characteristics vary, it will be necessary 


to determine R2 by experiment. Start- 
ing with a 3,900- or 3,300-ohm carbon 
resistor, one should be found which 
will permit adjustment for correct 
reading on the lowest ranges by varying 

Prepare an a.c. voltmeter table from 
the scale conversion chart supplied for 
the particular rectifier With a 
borrowed a.c. voltmeter locate a series 
of points. Adjust R1, and if necessary 
R2, for correct readings on the 5- and 
10-volts ranges. Revise your table or 
chart to fit the other ranges, if 
necessary. 

Since each voltage multiplier resist- 
ance for a.c. would be 10°) lower (de- 
pending on rectifier efficiency) than the 
d.c. units, it would be more accurate to 
use separate precision resistors for a.c. 
ranges. We found the chart more con- 
venient. It is possible, of course, for use 
with 60-cucle a.c. voltages, to connect 
proper value paper capacitors 
each multiplier resistance such as to 
lower the a.c. impedance (correcting the 
a.c. reading) without affecting the d.c. 
ranges. The voltage rating for the 
higher resistance multiplier shunt 
capacitors should be 600 volts or better. 


used, 


across 


Ohmmeter section 

The tester measures resistances from 
0 to over 10,000 ohms on the low range 
(980 mid-scale), and from 0 to well over 
100,000 ohms on the high range (10,000 
mid-seale). An internal battery 
plies 1.5 volts for the low range and 10.5 
volts for the high range. The rotary 
range-selector switch selects the proper 
battery voltage and circuit resistance 
for the two ohmmeter positions, points 
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sup- 


1 and and a d.p.d.t. toggle switch 
connects the battery and ohms-adjust 
shunt. Battery terminals are connected 
to three binding posts on the panel for 
external battery use. A momentary con- 
tact switch shorting the ohmmeter ter- 
minals has proved to be a great con- 
venience in making the full-scale zero 
ohms adjustment. 

In measuring an unknown resistance 
the instrument is first set for 
the proper range and then adjusted for 
full-scale deflection of the meter. With 
an unknown resistance connected to the 


ohms on 


terminals, the meter will read some 
value less than full seale, 1 milliam- 
pere. If R, is the total circuit resist- 


ance of the instrument, the unknown 


resistance R is given by 


R. was calculated at 980 ohms for the 
low and 10,000 ohms for the high 
scale, taking into account the resistance 
of the meter and the effect of its 
able shunt. The resistance of a battery 
in good condition may be neglected. For 
each range a table was prepared con- 
taining 100 calculated resistance values, 
each half-division on the scale. 
The tables have proved to be rapid and 


scale 


adjust 


one for 


convenient in use; the small effort in- 
volved in calculating a value for each 
half-division has been well justified. 


(If a quantity of resistors are avail- 
able, it is simpler and quicker to cali- 
brate direct rather than by calculation. 
Use what precision resistors you have, 
and for other values use [% or better 
resistors, checking them by measuring 
a number. If three out of five resistors 
have approximately the same _ resist- 
ance, it’s probably very close to the 
rated value.—-Editor.) 


Milliammeter section 

Milliamperes are measured on four 
current ranges, 0-1, 0-10, 0-100, and 
0-1,000. The meter itself covers the 0-1 
ma range, and for each of the other 
ranges it is shunted by a resistor. 

For a meter having an internal re- 
sistance R,, the required shunt resist- 
ance R, for any scale multiplier n is 
found by the formula, 

R, — R,,/(n-1) 


The meter used has an internal resist- 
ance of almost exactly 45 ohms, there- 
fore a shunt of 5 ohms resistance was 
required for the 0 to 10 ma range. The 
5-ohm shunt was arranged so that it 
could be switched in series with the 
meter for the two higher ranges, 
making the effective meter resistance 
50 ohms. Note that connecting a re- 
sistor in series with the meter in the 
manner shown in the circuit diagram is 
equivalent to substituting a meter hav- 


ing an internal resistance which is 
greater by the amount of resistance 
added. Using this arrangement, shunts 


of 0.505 and 0.05005 ohms resistance 
were calculated for scale multipliers of 
100 and 1,000 respectively. Even-value 
resistors of 0.5 and 0.05 ohms were 
used, the latter being secured by con- 


Servicing—Test lustruments 


necting two 0U.l-ohm resistors n 
parallel. 

There would of course be no point in 
using the 
where the meter 
tenths of a 


series-s 


resistance 1s not nin 


convenient 


as (in this case) 45 or 27 or 90. Ce 


pensation can be made readily for a 
lower (or slightly higher) resistance | 
inserting additiona! resistance at 

Z on the diagram to make up the dif 
ference between it and 50 ohms. | 
meters far from 50 ohms, it would 
better to calculate the shunt Reme 
ber that the n—1 of the formula mea 


that to multiply 10 times, you have to 


O-1MA + wA 

| 

Fig. 2—A modified milliammeter circuit 
use a shunt 1/9 the resistance of tl 
meter; for 100 time a si tofly 
the meter resistance 1 needed, and 
so on 

Before setting up the n imt 
ection, the internal resistance 
meter must be accurately deter 
The following method is satisfact 
and does not require costly equit 
Connect the meter to a good 9-volt bat 
tery 1 series With a resistor of a 
mately 10,000 ohms and note the def! 
tion. Now shunt the meter with a 5( 
ohm precision resistor or any resistor 


of approximately that value which ha 


and agalr 


accurate calibrated, 
the deflection. Calculate the 
substituting in 


been 
note 


resistance by 


formula above, using for the value of n 
the first deflection divided by the sec 
ond. (By a process similar to this, it is 
possible to use the tester for measure 
ment of very low resistance.) 

It must be emphasized that should 
any of the switches in the milliammeter 
section become defective or dirty, all 


the current being measured would flow 
through the meter, and probably de 
it. While there has been no trou 
ble with this particular instrument, an 


stroy 


improved method of switching the cur 
rent into the meter circuit is 
indicated in Fig. 2. As will be noted 
the three togele switches are replaced 


shunts 


by one 1-pole 4-position rotary switch 


(which may be a section of the main 
range-selector switch used). With thi 
circuit any imperfect or dirty contacts 
will take the meter out of the circuit 


and eliminate any possibility of exces 
unshunted current fron ip 
the meter and injuring it. The two extra 
5-ohm resistors should be the 
as the 10-ma, 5-ohm shunt. They serve 
to maintain an effective 
ance of 50 ohms for the 100- and 1,000 
ma ranges. 
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mounts if deemed necessary. As a rule, 
shock mounts will lengthen tube life and 
reduce stress on the units’ components 
Since the radio units usually outlast the 
cars many times over, having the units 
already mounted on a board wil! speed 
up reinstallation in other cars. Over a 
period of several years many hours will 
¢ saved in equipment change-over. The 
chassis must be bonded to the frame of 
the car. Half-inch-wide copper strap or 
braid has proven completely satisfac- 
tory. Although the first few units had 
the bonding brazed to the car frame, 
self-tapping screws were later tried and 
found to work just as well. It is easier 
to drill a hole through the copper braid, 
if some solder is flowed onto the ends 
first. 

Installation entails running cables 
to the battery under the hood and to the 
control panel on the dashboard. For 
best results separate the cables into two 
equal sets, usually two cables to each 
set, and run them along each side of 
the car under the floor matting close to 
the doors instead of next to the trans- 
mission housing. The cables are easily 
run along the side and behind the back 
seat to the trunk but if placed next to 
the transmission housing, the back seat 
will refuse to fit properly in the catches 
and will be a continuous source of an- 
noyance. Furthermore, placing cables 
next to the transmission housing will 
interfere with the proper operation of 
the clutch, brake, and gas pedals, as the 
cables will drift around after a time. 

A roof-mounted antenna will be the 
touchiest and toughest part of the mo- 
bile installation. The coaxial feed line 
to the trunk will present some unique 
problems. A roof installation, 
the extra height, provides a large radi- 
ating plane free of obstructions. The 
best spot is on the center line of the 
car slightly back of the front and back 
door center post and between roof ribs. 
It is practically impossible to get the 
coaxial line from the antenna mounting 
hole to the trunk in one operation with- 
out marring and disturbing the uphol- 
stery. After the mounting hole has been 
drilled, the upholstery immediately 


besides 


above one of the rear windows should be 
loosened for about a foot and a length 
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Mobile control panel. Speaker is on firewall under the dash. 


of semiflexible wire, such as No. 8 or 10 
should then be 
down the channel just above the window 
and run down along the side of the car 
where the wires to the ceiling 
the car will probably be found 
wire should be poked down the channel 
till the end reaches the trunk compart- 
ment. One end of the antenna coax lead 
can then be taped or tied to the end of 
the bus in the trunk and then pulled 
back to a point above the window. The 
coax lead is loosened from the bus wire 
which is then inserted through the hole 
in the top of the car and worked over to 
the side of the car above the 
where the end of the antenna coax pro- 
trudes. It is again fastened to the end 
of the bus wire and pulled through the 
hole in the roof and connected to the 
antenna. Soldering the coaxial lead to 
the antenna must be carefully done or 
the center conductor may short to the 
outer shield if allowed to get too hot 

The loosening and refitting of the 
upholstery above the window can be 
neatly done, as follows: With a wide- 
blade screwdriver, pry up slightly the 
metal strip along the top edge of one 
rear window and unhook the upholstery 
from the teeth on the strip, leaving the 
molding still attached to the frame. 
Loosening about one foot should give 
ample working room. After the installa- 
tion of the antenna has been completed, 
the metal strip should be forced firmly 
back along the window frame and the 
upholstery tucked under the metal strip. 
A little clear varnish around the an- 
tenna mounting hole will prevent mois- 
ture from seeping into the car and 
ruining the upholstery. j 

A must in every good mobile installa- 
tion is that the car have an oversize 
generator. Some of the larger radio 
units draw as much as 40 amperes and 
the battery must be kept up or it will 
be continually going dead. It is especial- 
ly important that the battery terminals 
be kept clean, as a very'slight resistance 
developing here due to corrosion can 
cause a lot of trouble. It often does not 
show up except under load while trans- 
mitting; checking across the terminals 
with a voltmeter will show no trouble. 
If the entire outfit, one fine day, should 


copper bus, inserted 


, f 
hight of 


The bus 


window 
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suddenly go dead when the mike buttor 


is depressed, the trouble can usually be 
traced to corroded bat terminal 
After cleaning them, a small amount of 
vasoline on the terminals will retard 
further corrosion. 

Complaints of intermittent operation 
in mobile equipment will often be traced 
to tubes not properly seated in the 
sockets Lower powered transmitters 
and receivers use vibrator type powe1 


supplies. They will be subject, of course 
to the limited life of 
months of almost continuous 

When the 
ceiver is continually blowing fo 
parent reason, the logica 
suspect is the vibrator. Re} 
usually 
hum can almost always be 


usual 
ervice 

fuse on a particular re 
no ap 
thing to 


lacing it will 


clear up the trouble. Spe: 


traced to a 
bad filter capacitor in the powe 
Just as in any 
ceiver. Buffer capacitors 
volt rating will very seldom break down 
An operator will occasionally 
of distortion, and if the 
tubes all check okay and all stage 

meter properly, the modulator tubes are 
a sure bet to be somehow at fault. A lot 
of outfits use a 2E24 or 2E26 tube in the 
driver and power amplifier 
if the drive to the grids is not kept high 
considerable trouble results. If the 
driver tube of a transmitter 
even slightly weak, it is a good idea to 
replace it to protect the final st 
from burning out. In the long run this 
will pay off in less expense and trouble 

The brushes in the motor-generator of 
the more powerful mobile units should 


supply 
conventional radio re 
with a 1,600 
complain 


transmitter 


Stages and 


becomes 


be checked 

kept on the 
three 
and generator commutators will require 


regularly 
bearings 


and cup grease 
After approxi 


mately yy four years, the mots 


turning down on a lathe to eliminat 
arcing and noise. 


} 


Since the plate relay which supplic 
B-plus to the output tubes con 
siderable current through it ontact 
they will become burned and pitted 


They can be filed and cleaned just so 
often before the relay must be replaced 
Its life can be extended by 
the power output 
their limits. 


operating 


tubes well within 


Units with covers off. Transmitter uses a motor generator. 
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Efficien 
TV 
Service 
in the 


Customer's Home 


By W. M. TOMLIN* 


FFICIENT and satisfactory tele 


ervicing can be performed 


ain t entire in the customer's 
home. In faet, RCA Service Com 

pat te branche handle 
more than of their service work in 
1} 

W) methods of operation may 

T ‘ it f the other service 
orpanizat they at least typify the 
nar fact nvolved in rendering 
and itisfactor ervice to our 
mar cust Vhether the chassis is 

paired in the home or brought to the 

The high cost of bringing the chassis 
to th t makes it nece ary that ev 
er effort be made to handle in the 
hhevrnve wh repair as replacement of 
tribe apacitor resistors, and simi 
ir defective part Conversely, the 
cha that are brought to the shop for 
repairs are those that would be too 

t to service in the field 

These hassi isually are the ones 
that) require replacemeat for major 
parts or have certain intermittent con 


ditions that involve the use of special 

hop testing equipment. No r.f. and 
if. al t is performed in the field, 
© these sets end up in the shop 


The most in 


ortant factor in home 
ervice is the original diagnosis of the 
trouble. The e of test points found in 
expedites diag 
nosis. These test points are located at 
converter grid, if. bias bus, second de 
tector output 


most cha ! of course 


and in the video ampli- 
fier circuit. Once the trouble has been 
isolated to a particular circuit, it is nec 
essary to explore only this circuit te 
find the cause of trouble 

The traine: 


1 technician usually han- 
dles from eight to ten service calls per 
day. Therefore, it is important that he 


*Engineering Dept. RCA Service Company. Ine 


waste no time ey oring other circuits 
which obviou do not contribute to 
the trouble. The so-called “know-how” 
in television service is knowing, from 
the symptoms observed, the exact part 
of the receiver to check, and quickly 


locating the trouble by tematic cheek 


and analysis of the circuit. The expe- 
rienced technician knows the 
eccentricities of individ hassis and 


can locate these troubles readily 


Proper tools for the job 


For field service, our technicians are 
equipped with a volt-ohmmeter (20,000 
ohms per volt) which is satisfactory for 
analyzing the common troubles en- 
countered in home service. The neces- 
sary hand tools, screw drivers, socket 


wrenches, adjusting tools, soldering 
, are neat 
ly arranged in a tool box so that they 
located when needed. This 


such convenience items as 


iron, line cord, drop cioth, ets 


can be easily 
also includes 
extension cables, picture tube and yoke 
cables, ete. (usually made up by the 
service technician on his own, to expe- 
dite his work) 

Besides the tools, the technician car- 
ries a complete kit of tubes and parts 
normally required 


These parts usually 
assortment of resistors, 
capacitors, and other 


consist of an 
specific compo- 
nents known to be sources of trouble in 
the various chassis 

If the technician finds that a part 
needed is not in his kit, the part num- 
ber is obtained from the parts list of 
the service data for the model being 
serviced and ordered when he returns 
to the branch at the end of the day. 
The part is placed in his personal parts 
bin in the shop by the stockman, for 
delivery to the customer the next day. 

Because of the increase in the number 
of different sizes and types of picture 


Explanations to the customer are an im- 
portant part of in-the-home servicing 


tubes it is impossible r ti techr 
Clan to carry ail types and size inte 
his calls are scheduled or milar t 
éls. If a picture tube replacement 
needed and is not available.from the 
technician’s kit of tubes, it is usua 
handled the same as other parts not not 
mally carried by the te I an, a 
delivered the following da Howe 
ometimie f ct 
tubes car d a phone i 
to the branch. The tube is dispatehe 
to the istomer'’s home ar nstalled 
a follow-up technician from a tr 
equipped with a complete stock of a 


sizes and types of picture tubes 


Why do they go wrong? 
Any successful servi 
ealls for a 


“causes of need for service lust what 


riodic 


happens to a television receiver wher 
it- becomes inoperative? An analysis of 
3,000 service calls made during Nove 
ber, 1951, in 15 different locat 
throughout the 
following facts 


country revealed tt 


Reason for Failure & of Calls 
44.3 


ubes 
Minor picture adjustments. center 

ing, size. a.g.c., ete 18.8 
Component parts. capacitors, re 

sistors, transformers, ete 10.8 
Miscellaneous — interference nui 


sance callx, duplications. minor 
rechecks. instruction. checkup 
ete 22.9 
Antenna work—reorienting. repairs 
transmission lines, ete 


3.2 


(These figures also include replacements on 
older receivers when life expectancy enters 
inte the problem) 

Among this group of 3,000 calls, it 
was found necessary to return only 120 
receivers to the shop for repairs 46 of 
remainder 
for troubles not easy for the technician 
to diagnose in the home 

These figures are 


these for realignment, the 


very interesting 
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and refute the popular belief that re- 
alignment is a major problem in TV 
receiver servicing. The figures also sup- 
port the claims of major servicing agen- 
ies that more than 80°. of the re- 
ceivers can be serviced in the home 

Customer handling, basic training in 
the shop of the service technician, prop- 
er scheduling and briefing before mak- 
ing the call, and adequacy of 
tubes, and parts, are the prerequisites 
that help solve many home servicing 
problems. To this must be added the 
initiative and the will-to-try of the 
technician. This combination will work 
in most any size servicing operation. 


tools, 


Formula for efficiency 


What then is the formula for success- 
ful servicing of television receivers? 
Any successful operation starts with 
the initial conversation with the cus- 
tomer reporting that his receiver is in- 
operative. The handling of the customer 
at this moment is just as importan: as 
the technical excellence of the man as- 
signed to the job, or the complexity of 
the equipment that he uses. The cus- 
tomer has a legitimate complaint—he 
has reason to be annoyed. His major 
form of entertainment has been inter- 
rupted. He is to be treated with respect 
and sympathy—not irritability or argu- 
ment. Right here, in 99% of the cases, 
is determined whether the service tech- 
nician can fix that receiver in the home 
Psychology at this moment is of much 
more value than a B.S. degree 

The next step toward solving this 
particular complaint is in selecting the 
technician who will handle the call. 
Avoid clash of personalities wherever 
possible. The nature of the complaint 
should be outlined fully on the job card 
handed the technician, so he can equip 
himself with the expected tubes and 
parts that may be at fault. Scheduling 
this call with other calls in the vicinity 

and if possible, on similar models—is 
a must in the interest of economy and 
efficiency. If he needs coaching on how 
to handle this particular trouble—give 
him. such assistance. Needless to say, 
he should have the necessary schematics 
and case histories that go with that _ar- 
ticular model receiver. One minute 
briefing in the shop may save thirty 
minutes in the home. Make sure he 
knows the location of the customer's 
residence, and that the customer wil! be 
at home. 

A very important part of the suc- 
cessful servicing program is explain- 
ing to the customer what was done, and 
demonstrating the improved perform- 
ance. Time permitting, it is also an ad- 
mirable point of professional courtesy 
to call the customer the next day to 
check on the work that was done. 

In handling almost all our service 
work in the home, we do not use any 
secret or miraculous methods, but rath- 
er the down-to-earth common-sense 
practices that have been relied on by 
good technicians of the radio service in- 
dustry for years. 


—end— 
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Mr. Whitton’s panel design permits maximum utilization of the working space 


ACCEN 


ON SPACE 


By C. J. WHITTON* 


IKE most service technicians, our 

preferences in a test bench were di- 
vided between the flexibility and con- 
venience of individual unmounted 
instruments and the solid and impres- 
sive appearance (to the customer) of a 
symm+trical mounted panel. This test 
bench and panel was designed to meet 
both these requirements. 

As you will note from the photo- 
graph, we have used the accepted patch- 
cord method of making instruments 
available at all positions on the bench, 
without having to move the chassis or 
other instruments being used. Obsoles- 
cence was also considered in the ar- 
r.ngement and construction of the 
panel. The iarge center panel contains 
instruments least apt to become obso- 
lete, while instruments such as the tube 
tester and others whose life is likely to 
be short are mounted in the smaller 
end panels. These panel sections are 
made of quarter-inch tempered Mason- 
ite and are paint:d with auto enamel 
(with the color code recorded so they 
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may be accurately matched when 
replacement is necessary) 

Another feature that has proven very 
convenient in use, Is the mounting of 
the panel to the work bench. The lower 
edge of panel projects 10 inches over 
12 inche 


the work top and is 
above the bench top. This places all 
controls within easy reach and_ still 
leaves ample bench area for the average 
chassis. 

The frame for the panel support is 
made of 1% x 1% (£ x 2) material 
There are two end supports as 
the drawing. Stringers run across the 
bench at the rear top and bottom (se« 
photo), along the front of the top and 


shown in 


along the lower edge of the panel at the 


front. There is another stri 
back about 8 inches from the bencl 
just so placed that it and the panel 
would make two sides of a square 


The center brace on each end piece 
runs between these two lower stringers, 
and a piece of 1l-inch shelving runs the 
length of the bench on top of them, 


ger at the 


las 
— 


i ‘ rt sections are also 
are ‘ tr end ‘ tion 
t a“ wr ect (ir f 
one weed at ea pane! break. The 
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bott ue t nm the helf and are 
ed fir t it 
For better cent ort, a length 
l-ineh ar i! he fu ength 
the panel hoto)d. It externa 
grounded and ‘ ‘ convenient 


Ailigrator ad 
roper mple mn 
ise col ts of two ident 
il drawer Work top trusses 
are of 2. x d-inch material with a l-inch 
te ‘ { with tempered Masonite 
and tint vith a good grade floor 
Dra ‘ may Vary with 


but ours were 

he ned to hold small bench tools and 

mall parts not easily stocked on open 
helving 

The choice of instruments and their 


not due to haphazard de 
cision but result of eight years 
of study, and planning what we wanted 
test 


grouping was 
was the 


bench 


na 


permanent 
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audio-contr are a brat analyze 
ritage ont and a 
ww of patching 
The right panel sect ntains the 
tube tester and a row f patcning jac 
Phe enter ane ntair a resist 


on single 
r panel), and 


wenerator 


\ instruments are tandard com- 
mercia init and require no descrip- 
tion other than the fact that each unit 
has its own red weled indicator. The 
entire panel is controlled by a 20-amp 


automatic circuit breaker which has a 


green-jeweled indicator in top center of 
main pane 

As you may note in the photo, there 
is a row of patch jacks within easy 


reach of all Each end se 


standard tip and sleeve 


tr 


in iment 
tion carries five 


jacks 


connected 


The two top jacks in each section 


are in parallel with low-loss 


coaxial shielded cable with shields com- 


grounded to sleeve connection of 
Each of the 
y connected with it 

the other 


with 


monly 


ack lower three jacks 1s 


horizonts opposite 


number on end panel with 


parallel cord no common connec- 


Thus ¢ 
panel may be plugged into the jack near 
be used 


on one end 


tion 1 instru 


it with a jumper cord and may 


Corona a Problem 


\ number of service organizations 
find an undue amount of corona and 
areing in the power sup- 
plies of new large-screen receivers. In 
these sets, especially those using the 
18-inch and irger tubes, the high 
voltage power sup} develops between 
12-18 kv for the pict tube. At these 
high voltages the tendency toward are 

yp oor corona much greater than at 
the &-O kv commonly used for smaller 
picture tube It i especially bother 
ome in damp locations and during hu 
mid weather. Near the ocean and the 
Great Lakes where the air has a ki 
moisture content, rona one of 


the 


corona 


present to the high-voltage circuit, 
and which decreases the second-anode 
potential. ¢ ona occur when the po- 


ging into the correspond 
the photograph was t 
acks were in use 
added later 
The audio panel ! 
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Have you had an interesting servicing experience recently? Or learned some- 
thing new about the business end of servicing? Or maybe you have built a better 
TV service instrument, shortwave receiver or what have you? If so, chances cre 
RADIO-ELECTRONICS readers would like to hear about it. We 
rates for good down-to-earth articles. Let us know what you are thinking of 
writing about and ask for on Author's Guide. 
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»pnone 
voit du meter, a amp d. eter, and 
fe polarized d.c. metered output jack (for ‘ iker. A 
; 4 auto radios), patch network jacks, Ana ea ads, and 
ont lyst, a 1o0-volt a.c. meter, a watt a.c. th terr 
4 wattmeter (this ac. tandard watt 
3 icia 
iemand its use 
ae | witche 
availa at al 
a of the noise test 
| ated in the pre 
elded pat. 
— ir in the tube 
| nvincing indeed 
’ ally rease the 
pane ill instru 
| 
: So creat that it 
forces all to 1 irface 
section of the panel support frame charg Iften one 
at tl of the 
In addit een il 
ie dark as a bluish glow ia th 
ee wire or sharp point 
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om regardless of volume control setting Dust a lat iteria 
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FIX YOURSELF.... 


Servicing—Test lustruments 


HE TV. repairman is ny 

from a rash—a rash of “fix-it-your 

self’ ry books They are ar 

nounced by radio and TV. broad 
cast In newspaper advertising and 
even in the windows of TV and parts 
dealers (some of whom should know 
better). The TV technician is rightly 
troubled because his profession ts being 
belittled by the shouted suggestion that 
anyone with a fifty-cent book can be a 
fair TV repairman. Even more he re 
sents the implication that 


TV repairman is a_ racketeer which 


dominates muct of the a 


themselves). Just how usef 
ful are these works? What will be their 
impact on the TV service technician? 
Four representative specimens ap 
ar in the photograph. They may be 


a little better than average ince at 
least two of them were sent to this 
magazine in good faith, with a reques 
for review 

The cheapest of these, “How to Ad 
just Your Television” sells for 50e. It 
has 47 pages in four chapters. The 
the book is: “Eighty-five per 
cent of the things that require servic 
ing a TV set are repairable by AD 
JUSTMENTS or TUBE REPLACE 
MENTS.” Chapter I describes adjust 


ments, telling the set owner how 


theme of 


to vary 


horizontal and ertical amplifice 


center the picture, adjust the on trap 
('),. ete. The second chapter discusses 
the antenna and lead-in, the third, com 


mon tube failures, and the fourth is a 
short lesson on television theory. Then 
follows some useful information on 
possible modifications (color big-tube 
conversion, ete.) and an order blank 
with which the set owner can obtain a 
tube layout for his set for $1.00 

The book is obviously written by 
someone familiar with television. Its 
chief fault is ambition. More than one 


set owner Is going to get In wrong m: 


ing some of the adjustments. Much of 
the material will be over the reader's 
head. There seems to be little reason for 
giving the set owner a glossary of tech 
nical terms, though chapter IV “How 
You Get a TV Picture” may be inter 

esting if not useful. The service tect 

nician is mentioned in the introduction 
which states that due to the shortage 
of technicians “ in many cases boys 
who should be installing antennas are 
sent out as ‘repairmen.’ This is costly 
both to the repair dealer and the set 


owner 


Two code-type books 

Of an entirely different type is “Now 
You Can Fix Your Own TV Set.” It 
makes no attempt to instruct the owner 
in the principles of television, but sim- 
ply prints tube layouts of 107 TV re- 
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P vith a t of trou 
‘ Each symptom 1s given one or a 
eries of code numbers These code 


numbers appear as callouts on the lay 
wove wit! Ines running tron 
the tubes that might be responsible 

\ set owner might be able, with this 
book and a spare set of tubes, to fix a 
fair proportion of the troubles in his 
receiver. A spare set of tubes, however, 
ould make the book unnecessary. All 
e owner would have to do is replace 


his tubes when his set wrong 


Then he could put the old ones back one 
me, till the symptoms show up 


agalt The last tube in would he the 


The owner would probably be at a 
ioss In the numerous cases wher 
failure is a symptom of ome other 
trouble These books should carry a 
note: “If the new tube goes bad a few 
hours after installing it, call a serv 


ce technician.” Such a note would cover 
a large percentage—but not all—of 
ch cases 


‘Now You Can Fix" contair ome 


introductory information, including 
tructior on removing and replacing 
tubes afely The inexperienced et 
owner is warned against touching: the 
contro on the back of the t. (“Ad- 
istments” have no place in the picture, 


apparently.) According to the preface 


ip to i of all trouble in tele 


visior et are caused by either detec 
tive tubes or faulty antennas 

The other code-type book is written 
by an author familiar to service tech- 
nicians. It is “The Television Doctor’ 
by H.G. Cisin, well known electronic 


engineer and author of articles in this 
nd other magazines. Thi hoor ells 
for $1. The set owner is asked to check 
three thing the picture, the raster 
(called “bright area’) and the sound. 
Various conditions of each of these are 
given in three lists on the inside front 
cover. There are 69 picture conditions 
and a smaller number of the other two 
Each is numbered or indicated by a let 

The set owner runs down the lists to 
he symptoms that describe his troubles 
mbines their numbers and letters into 
a phone-number-like code and searches 
for the remedy under this code. For ex- 
ample, the code for “no picture” is 1, 
that for “no bright area” is A and for 
“weak sound” is 11. Hence the code 
combination for this condition is 1A11. 
Next step is to turn to the second ct Ap- 
ter “Trouble Location Guide” to identi- 


f the code symbol and find what's 
wrong. It’s disappointing to find no 
1A11—in fact nothing between 1A7 and 
2A7. This may be one of the troubles a 
set owner cannot repair, and possibly 
this code appears iy. “Rapid Trouble 
Shooting”, a companion book for TV 
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service technicia [he symptoms giv 
en in the three ts can be ombined 
nto more than 35.0 different codes, so 

might be too much to expect them all 
nh any one book! 

( nm quite plainly has had first-hand 
experience in TV servicing, and one of 
hi iifficulties is dropping into terms 


net familiar to the set owner. The third 


lains many of these terms, 


fourth yoes into tube replace- 
ment. Even picture tube re placement 

covered, and the owner is given de- 
tailed instructions, including how to 
adjust the ton trap, and even disposing 
f the old tube 

Unlike some authors, Cisin does not 
represent the TV technician as a rack- 
eteer, but as a good-natured individual 
who will be rather pleased if he finds 
the set intelligent enough to 
adjustments or replace 
“As a matter of fact, 
' prefers not to be called on trivial 

itters,”” because then “he is obliged to 


owner 
ake small 
irnt-out tubes 


harge you what may seem to you an 
price, but you must re- 
able and he 
ist be recompensed for it.” A point of 
ew which is original even to some 


inreasonable 


member that his time ts val 


ervice technicians 


A smoother job 

\ book which takes a somewhat dif- 
ferent view is “TV Owner's Guide to 
Operation and Repair” an ambitious- 
wking job that s« for $1.98. Appar- 


ently written by a echnical writer 


help non-technical readers to pur- 
hase, operate, and install their own 
t viser it is a mixture of common- 


vice and delicious 


nonsense, 
th the atter predominating 


(in the one hand, the author performs 


1 real service by printing genuine cop- 
of warranties, purchase and service 
ontracts, and points out many pitfalls 


which the customer can avoid if fore- 
warned 

On the other hand, the reader might 
me all these advantages by following 
lation and re- 
author shows-—-as an exam- 


the instructions for insts 
air. The 
«a picture of an antenna install- 
sition which looks for all the world like 
combination of two pictures published 
by a fire protection association to show 
how an antenna should nof be installed 


lo ground the mast” for instance, 


mply wind a wire round the bottom 
f the mast, then wind that same wire 
firmly around a pipe or other metal 


fixture on the roof.” 

He is careful to warn the reader to be 

re the carton is sealed when he re- 
eives his set, and after opening it, 
to make sure the serial number is in- 
tact. But he does not warn that ion 
traps are often moved out of position 
for shipping, an important fact for the 
owner who would like to make his pic- 
ture tube last 

It is in the chapters on servicing that 
the “Guide” is most erratic. Aiming— 
apparently in good faith—to protect the 
set owner, its instructions would cause 
him to reject the honest service organ- 
ization and search for gyps. 


Servicing—Test lastruments 


“You yourself can fix 90°, of all the 
things that go wrony ." the book 
say in a chapter headed “If You Must 


Send Your Set to a Repairman.” (This 


chapter trains the reader “to diagnose 


major repairs” and know “how much 
any one repair should cost you.”) It 
goes on: “We are going to let you in 


on some of the most vicious 
rackets not 


are dishonest 


repair 
because most repairmen 
which they are certainly 
not—-but because we don’t want you to 
be one of the unfortunates who pay 
these gyp artists’ salaries.” 
follows. The cus- 
tomer is warned against fly-by-nighters, 
‘club discount 
as well as picture tube insur- 


Some good advice 


“membership plans,” and * 
houses,” 
ance, and given some hints on how to 
find a good service technician 

Once the technician is in the house, 
however, the picture is different. Mind 
you, our skilled customer has already 
exhausted the “90” of faults that can 
be repaired in the home. The trouble is 
obscure. Yet, if the technician cannot 
tell what is wrong with the set or “tells 
you that he’ll have to take it to his shop 
for further experimentation—call an- 
other serviceman”! 

If the service technician can tell 
what's wrong, “MAKE HIM TELL 
YOU IN ADVANCE HOW MUCH HE 
THINKS THE REPAIR WILL COST 
YOU.” This estimate is to be checked 
with a “chart” which contains exactly 
five items: 


Defective picture tube $50. 00-$60.00 


Not enough electronic power 6.50- 7.50 
Shorted picture tube 50.00. 60.00 
Burnt-out cond 6.00- 10.00 
Burnt-out resistor 6.00- 12.00 
(The pelling f condenser is consistent 


If by some chance it agrees with the 
chart “MAKE HIM GIVE YOU AN 
EXACT DAY (when he will return 
the set) 

Only the gyp, endowed by nature with 
X-ray vision and a mental analog com- 
puter for simultaneously (and instant- 
ly) evaluating “electronic power”, a bill 
of materials, and the customer’s bank 


balance, can glibly tell the owner what 
troubles shop examination will turn up, 
estimate exact charges, and predict the 
return date. The honest service techni- 


Sugovested by Arthur Henrikson, Chicago, 1. 
“Oh yes. Of course it’s simple! 
I just replace the tube that isn’t hot!” 


cian is virtually excluded by this int 
esting technique. And, unless somet! 

is wrong with the picture tube, the or 
defect that justifies removir 


th 
the 


the shop is ‘insufficient elect 


power” (whatever that may be 
The book winds up with a cha 


repairing your AM radio. Instru 


for repairing one common trou 
defective line plug—are clear, deta 
and correct. Information on curing ot 


er troubles is not as accurate 


What impact will they have? 
What effect are these book 


have on television servicing? The | 


guess is: “ne 


They u give the s« 
owner a better idea of the complexitic 
of TV receiver servicing. The expla 
nations of TV theory will so confus« 
him that he will likely believe that the 
TV technician—who presumably unde: 
stands these mysteries—is a superint 
lect. 

They are going to produce their cro; 
of service calls, some of which may bx 
distressing. (There is no meaner cu 
tomer than the man who has to replac« 
a picture tube, and does not intend t 
admit to his family—or even to himse! 

that he is responsible for the dam 
age.) On the other hand, the bett 
books may channel the incurable expe: 
imenter’s tinkering into non-destructive 
channels. The “TV Doctor” warns about 
turning trimmers, and tells the set ow: 
er exactly how they look. The more ir 
telligent learn 
make certain minor repairs and repla 
ments which the technicia 
would otherwise be called on to do 

300ks like these cannot help the pre 
tive of the repair techniciar On 
of the four studied suggests that he 


T-viewer may even 


service 


a capable man whose time is wort 
money. The others, while giving li 

vice to the “near-miracles” of the T\ 
service industry and the “thousands « 
conscientious repairmen,” just the 


existence by the assumption that the ir 
dustry is so largely made up of incor 


petents and high-school boys, if no 
racketeers, as to make it worth the s¢ 
owner's while to try to make his ow 


repairs. 

Even worse than the books is son 
of the advertising heard on the radix 
This however is not a new probl te 
the technician and service organizatior 
and is one which 
counter-publicity and counter-advertis- 
ing. 

In the long run, the amount of bus 
iness lost to TV set owners making 
their own repairs should be balanced 
almost exactly (at least dollarwise) by 
the amount of additional 
gained from owners who try 
sufficient knowledge—to apply the in 
structions of some of these books. And 
any loss in prestige. will be more than 
overbalanced by the increased respect 
readers will have for anyone who really 
understands television. The total result 
should be a greater understanding of 
the TV technician’s problems by the 
set owner. 


must be met 


business 
without 


——end- 
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VAR 


VERY 


television serv 


practical aid in radio and 


ng that has 


overlooked is 


been 


wenere 
the power line transformer: 
with manually-controlled, variable out 
put voltage. With the very rapid in- 
crease of TV in the 
politan areas, a device for instantly 
varying the input voltage to a set 


servicing metro 
inder 
test has become almost a necessity 
The experienced service technician is 
aware that line voltage varies greatly 
from district to district in most of our 
cities, and also varies from hour to hour 
within the same district. These 
tions affect the operation of many elec- 
trical appliances—but particularly radio 
and television. We have frequently seen 
line voltage large 
Illinois city that normal battery-electric 
radios became inoperative due to cut- 
ting-out of the sets’ local oscillators. 
Television servicing requires a much 
closer check on line voltage than does 
normal radio servicing. A few volts 
variation in line voltage may make con- 
siderable difference in required 
focus, and picture linearity 
ments. As a result, a picture that was 
adjusted with loving care at the shop 
may be away off when it is turned on in 
the customer’s home. This annoyance is 
now being obviated by some technicians 
simply by checking the line voltage in 
the customer’s home when 
the set and then 
transformer in the shop test 
that aligning the 
set and adjusting the picture. (Note 
Remember that in areas where the 
voltage varies at different times 
the 24-hour period the pez 
ning voltage is the one that 
used, as the owner will do most of his 
viewing at that time.) Very 
any readjustment then will be 
sary in the customer’s home. 


varia- 


drop so low in a 


s1ze, 
ad just- 


picking up 
variable 
panel to 


setting the 


same voltage before 


during 


-load eve- 


must be 


little, if 


neces- 


bench servicing, innumer 
made on both TV and 


Input v Itage 


In actual 
able tests can be 
radio sets by varying the 
As an example, suppose a TV set has a 
normal raster but no sound or picture 


and you suspect the r.f. oscillator. A 


rested oscillation most frequently 
caused by either low en n of the 
oscillator tube, a tired rectifier r ce 

fective electrolytics across the yw 

voltage rectifier. As a quick che a 
slightly raised input voltage isef 


as it will for a brief period counteract 
any of these 


restore oscillation 


conditions and 


Most battery-electric portables derive 
their filament current 
dividing network in the B-plus supply, 
consequently, a substantial drop in line 
voltage means a drop in filament volt- 
age below the level necessary to sustain 
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from a voltage 


By PHIL HINER 


ation. With a 
to determine quickly and 


Variabit ne vol 


ossible 


] what voltage the set signal 
fades and whether such trouble is due 
to low line voltage or to detects within 
the set such as filter ca 
pacitors that have dropped in efficiency 
point that will 


B-plus voltage 


electrolyti 
below the maintain 
proper 

Frequently, it is desirable to make 
voltage tests on a set when an excessive 
wattmeter reading or 
dence of overload indicates a 
short. This can be done for a 
period, minimizing the danger of 
ing good parts, by decrea 
age 20 to 30 volts below 
sort of 
very valuable addition to any test panel 
A variety of such circuits are available 
and can easily be constructed in the 
shop. A 
indicator can be built around an elec 
tron ray 6E5 or 
using a circuit similar to that found in 
the RCA Chanalyst. 

A simple hookup is 
drawing. A_ low-value 
serted in the line and the voltage across 
with a 
voltmeter. The meter may have a range 
of 3 volts, and the resister should have 
a drop of about 1 to 1.4 
aratus most commonly tested. Thus for 
ly 


some other evi 
B-plus 
brief 
injur- 
ing line volt 
Some 


normal 
wattage indicating device is a 


low-cost, satisfactory wattage 
6U5 indicating tube, 
shown in the 
resistor 1s in- 


it is measured low-range ax 


» volts with ap 


evision receivers, a ohm resistor 


would be good, and for midgets a 2- or 
-ohm resistor would give best indica- 
tions. Many technicians use a 1l-ohm 


resistor as a compromise 


The device is actually an acc. am 


meter, not a wattmeter, though in prac 
tical application the number of am- 
peres flowing through it multiplied by 
the line voltage will give the approxi- 
mate wattage. With a line voltage of 


120, for example, and a '2-ohm resisto! 
1 volt on the meter 


240 watts 


would indicate 2 


amperes, or 


\ chart can be drawn up, based or 

ordinary line voltage, to how watts 

igainst voltage readings on the meter 
The ine hould also be frequent 

he ed (as iggested in the figure) 

ere are, of course everal methods 

t ng the probl of intermit 

tents, one of the most satisf being 

the ‘ f omentary surges of high 

ne voltage. The voltage increased 


to 125 to 130 volts, but only for a shor 


me. Many 


old-time service technician 


ise momentary applications of fh 

ne rit to polish off worn parts on 
the theory that the component that pg 
west are borderline and should be re 


placed. Some prefer to remove all tube 
but . the 
voltages 


rectifier, thereby impressing 


high across capacitors. Or 
successfully 


occasion the writer has 
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Part II—Equipment, techniques 
and practice in the TV studio 


scene of action in studio of television station WRGB. 


Hit 
i “unre 

Depth of field depth 
if ft j are three possible 


ay made 


opening 
ra given 
the wreater the 
be borne in mind 
ation required ir 
the ratios 


diaphragm as 


horter focal 
1 depth of field, 


vertical angles, 
ize. Use of a 

however, compl 


obtaining good 


the smallness 


Special elects are omett s called 


or which require the cameraman to 


se the foeus control in an unorthodox 


anne One common example is a de- 


iberate defocusing (blurring of the 
entire scene), and then refocusing to 
impart the illusion of a transition of 
time 
Using the Iris. The iris controls the 
top openings o1 perture of the lens, 
and is adjus e from the rear of the 
camera, or in some cases, is motor- 
driven from the camera-contro! unit. 
This adjustment is a vital part of cam- 
era technique 

The lens st is usually engraved on 
the rim of the iris and on remote iris 
controls, and is prefixed with a small 
letter f. The lens speed is rated by its 
widest stop, such as f 
for a fast lens, j [:22 for a 
comparatively ow lens. The iris en- 
use a smaller 
aperture (higher stop number) than 
the maximum available. The wider the 


ables the operator 


aperture, the more light gets through 
to the photocathode of the tube. The 
light but 


“he scene 


smaller the aperture, the |e 
the greater the depth of field 
composition, lighting facilities, and the 


scenic effects desired are contributing 
factors in determining the iris adjust- 
ments. In pre ! adequate light is 
ised so that ens may be stopped 
iown to the f 


wing the max- 
imum depth of focus n ary for the 
equence of oper: 
Panning. Turning pick ead right 
! eft to across a 

prac- 

move 


Motion 


BLACKER THAN BLACK REGION 


Fig. 1—Parts of two single video lines 


technique requires one thing: practice 
Panning is done by grasping the lever 
at the rear which swivels the pickup 
head on the tripod or dolly, and moving 
it easily in the direction the pan is to 
be made 
Dollying. This term refers to the action 
of moving in, out, or around a scene, A 
camera dolly mounted on wheels and 
sometimes operated by a dolly man is 
used. It is obvious that the cameraman 
must continually adjust his focusing 
control if the movement is in or out 
The above discussion of course is only 
an outline of camera technique. Several 
electrical adjustments yet remain in 
the cameraman’'s bag of tricks which 
affect picture quality and produce the 
special effects that may be called for 


Final image orthicon adjustments 

After the initial focus and alignment 
adjustments have been made, the re 
maining settings are beam current and 
target potential, These adjustments are 
made simultaneously and only when the 
scene composition and lighting condi 
tions are known. 

In order to better understand thes 
adjustments, consider for a moment the 
nature of the video signal currents. The 


electron gun emits a stream of electror 
which constitute the beam ¢ 
fore scanning, this beam « 


direct current. The i 


the photocathode creates a v: 
charge. Upon scanning, 
are attracted to the 
neutralizing the 
subtracting from 


separated by horizontal blanking pulse. 
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ay thre er Inspection of Fig. 4 in the 
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i t tw as great to the 
? wr of th t upon which the can a 
t t has a direct ying tar 
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modulation 
returning Fig. 1 in 
This returning beam under 
oes current multiplication in the elec- 


beam current, and 
ol the 
ast issue) 


causing 


bean (See 


ron multiplier, flows through the out 


it load resistor, and creates the video 


signal for the wide-band video preamp 


When no light (a dark portion of the 
ipon the photo 


cene) Impressed 
thode, all of the scanning electrons 


eturn to the multiplier section. When 
omparatively large amount of light 
present (such as highlights of a 
ne), tew electrons will return, since 
nost of them are removed from the 


iwinal beam in neutralizing the charge 


e target 


rrent is increased ex 


beet 


sively, the excess electrons not re 


ired to rcutralize the target charge 


he returned to the multiplier sec- 


tion along with those of the dDiach 


por- 
tior. of the 


oss of 


liting in a relative 
Also. the heam wvoise is 
root of the 
that the higher the 
wer will be the 


scene, res 
detail 
roportional to the 


beam current, so 


heam current, the 
ignal-to-noise ratio 


It is the operator's job to adjust beam 


irrent and target potential so that 
the highest highlights are just ade 
iately discharged. while maintaining 
ighest signal-to-noise ratio possible 


The target voltage may be varied in 


ractice range of from minus 


If the target 


reduced 


over a 


to plus 3 volts dc voltage 


pradually (made more neva- 
ve), the operator notices a point where 
This i 


If the 


e picture known 


disappears 


as target cutofl voltage target is 


HORIZ BLANKING PULSE 


SiG WAVEFORM 


| 


HORIZ SYNC PULSE VERT SYNC PULSE TRACES 
SEE TEXT) 


Fig. 2-a—Waveform of horizontal lines. 
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operated at a po cntial just slightly 
this value, the yreys 
deteriorated and the blacks compre 


nignher than are 


sed, 
signal-to 


with very poor detail and low 


noise ratio 
With higher target voltayve, however 
more beam current is required to dis 


highlights in the 
to attain a high 


charge the strongest 


In order 


ratio, the 


cene ivnal 


to-noise operator must ise 


only enough target potential to provide 


vood resolution. In 
potential of 1.8 to 2.2 volt 


potential 


practice this occurs 


seam current is adjusted to the point 
resolution of the 
obtained. In 


encounters an 


where trongest 


good 


highlight 1 practice, if 


the operator unforeseen 


excess of light in a scene, he doe not 


hold it down by a more negative irget 


voltage or by beam current, but 


more 


hb pping down the lens iri 


After the 


irrent ad 


target potential and beam 


ustments have been made, 


the video amplifier controls may 


vain 


be adjusted for proper level 


Interpreting the camera monitor 


Referring back to Fig. 1 in last 
month’s issue, it is noted that each can 
era is connected to its own camera con 


trol and monitor unit, and that all of 


these units feed a mixer-amplifier moni- 
tor unit. Each of these units contain a 


cathode-ray tube used as a picture mon- 


itor (usually 7-inch), and a cathode 
ray tube (usually 3-inch) used to moni 
tor either line waveform § (7,875-cycle 


sweep), or frame (30-cycle sweep) 


waveform, 


VERT BLANAING PULSE 
VIDEO 
| FELO 
HORIT LINES 
PULSES J 


WORIZ SYNC & EQUALIZING PULSES “VERT SYNC PULSES 


Fig. 2-b—Waveform at field frequency. 


nterpretation of the wave 


Warrants some desc! 


Fig 


composition of the 


representat 


video line, Since t 


waveform monitor may show the cont 
pulses either on top or bott epe 
Ing upon whict tage it te 
we have a trari chose t ! 
blacke thar ack rep na ! t 
The picture gnal 1 
Inge fine epresenting the 
content fron eft to ht } 
Pelevisi tandard a i? 
mum of ‘ the tota t 
allowed ‘ this igna alle 
Z for syne and control p ‘ The 
horizontal blanking oltay (pedest 
Dlianr out the return trace of the } 
ontal sawtooth in monitor and rece 
scanner akingy the eturt trace 
ible to the viewers. During this t 
the he onta ne pulse tra t 
After each line is scanned a hor 
pedestal voltage 1s a 
The pedestal voltage and the 
vne and control pulse tor the pi 
nead are usually injected at the ime 
contro! unit. The sma vavefor 
on camera and line monite t 
information needed tor proper id 
ment of video and pulse an tude I 


practice, modulatior 


mitter ally referred to 2.0 
(peak-to-peak) on tnt nonitor sere 
This includes the syne pulse peat 
shown in Fig. 1 

Fig. 2-a is a representatior a4 
cal pattern as observed on the wave 
monitor when the sweep 1 et t 
erve the horizontal line waveform, 
horizontal lines will be traced out 
the reen Tor each scope veep. A k 
horizontal pedestal 1s observed 
ing the end of one line 1 pict 
mation i the beginning tl 
This n however, 
explanation nee the nta 
picture tnformation 1s not a sin 
of varying amplitude a n Fig. 1. 7 
scope should be considered as scanr 


the video signal of all the lines of th 
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ered by the 

different shape 

the pattern the 

often referred to by 


screen an 


entire picture as coy camera 
cac h 


every 


line is in 
other, 


irregular 


since 
from on 
scope is 


the 


per 
of 


factors affecting the 


grass.” 
scent 


tne 
istence of the fluore 


operator as 
the human eye are 


appearance of this pattern, since the 


horizontal lines of the picture are being 


traced out on t of each other 
The heavy ne appearing at the 
anking level in Fig. 2-a merit some 


the end of each field 
camera scanning beam 
lett of the picture in 
the 
plete the frame 


«planation \' 
(262.5 lines) the 
eturns to the top 
to 


f » lines to cor 


ilternate 
At the 
field where the scanning 
cam returned to the top, the 
vertical blanking pedestal is applied to 
to blank the 


order start canning 
bottom of eact 


must be 


the video signa receiver- 
ibe response since the monitoring 
ope beam is still sweeping the screen 
iring this time and is not blanked 
vut, it traces out the vertical pedestal 
oltage in the horizontal direction 


the 
in duration 


hown, It is a heavy line because 


ertical pedestal is as long 
ontal lines and will thus 
of the 


serrated vertical 


‘ “ve ral hor 
wide 
The 

placed on the vertical 

tal) pulse. These ap- 
dashed at 


swept over portion 


reen as show: 
yne pulses are 
blanking (pede 
the s 


the extreme bottom 


ear on reen as lines 


The sym signal shown appears on 
the camera control waveform pattern 
nly when one camera is used. When 
more than one camera or other source 

used, requiring switching between 
mtrol unit the receiver syne signal 
in inserted affer the witcher unit, to 
‘ inate the possibility of momentarily 
terrupting the syne signal. Thus when 
more than one vurce is used, the pat- 
tern on the waveform scope in the cam 
era-control nit appears without the 


transmitted syn ignal The “on-air” 
onitor at a point in the system follow- 
ne the switcher unit then shows the 
ymposite waveform as above 
When the waveform monitor scope 
weep is set at 30 ¢.p.s., a trace similar 
to Fig. 2-b 1s obtained. A single scope 
beam sean now takes place in 130th 


ff a second, and the lines of the first 


Broadcasting and Communications 


field are traced out in one-half of this 
time, or 1 60th of a second. This one 
f ! is shown to the left parated by 
the vertical blar ng pulse from the 
field shown on the ri¢t One field con 
sists of even lines, and the other of the 
odd lines; it is not nece ary to te 
which field is whict 

The bottom line ' ts of horizontal 
syne pulse for the lines traced out on 
the field pattern immediately above the 
horizontal blanking st Since the 
serrated puls« wt h make up the ver 


tical syne pulse are 


tion they are not sha 


screen 


rpi 


very short dura 


y defined on the 


The actual number of serrated pulses, 


however, may be 


counted 


By adjusting 


the fine freq iency control on a test 
scope sweep, the vertical sync pulses at 
the extreme bottom right may be made 
to roll-off onto the retrace. It will thus 
be elongated to the extent that the op- 


count 
of the 
lonye r vertical s\ 
then six 
to the left 
The horizontal sy 


erator 
the 


may 


at right 


more 


x 


nm 


jualizing pulses 
al pulse, six 


(serrations), 


wrt equalizing pulses 


pulses, as men- 


tioned earlier, appear in the bottom line 
as shown in the drawing. 


Camera mixer and switcher unit 


There are two general types of mixer 


and switcher units 
The first 


second is the fhe 


is the regu 
d ty}; 
used in 

A reg 
switching unit 1 
RCA 10A unit. I 


IX Input cable 


many 


ular 


rs 


controls, field or 


switches or fade tr 


the program lir 
from one signal to 
poses two signa WwW 


gree of brightnes 
itors pict and 
button selector ¢ 

of two of six 


rows 


performs the video switching 


of six ‘input si 
pilot 
tion 


als 
lights indicate 
for any input 


used in TV 


lar 


tudios, 


exemplified 


studios. 
studio unit; the 
or portable unit, 


tudio camera mixing and 


by the 


t selects any of the 


(from 
network 


e 
ar 
ith 


for each 
waveform. A 


anye 


pu 


th 


film 
cables, etc), 


cameras, 


lesired signal to 
itches instantly 
iother, superim- 
desired de- 
signal, mon- 
push- 
ment, consisting 
sh-buttons each, 
Any one 
be used, and 


any 


ay 


“on-air” posi- 


e the push-but- 


tons feed separate amplifiers, superim- 


6C4(4) 


6AK5 (4) 


MAA 


tig. 3—A simplified diagram of the Du Mont 5031-A mixer-amplitier and monitor. 


+120V 


BIAS SUPPLY (C—) 


4 SECTION PB SW 
CHANNEL 
CHAN 2 


CHAN 3 


CHAN 4 


osing or lap-dissolving of two | 
iy be accomplished. For exar ‘ 
ressing number 1 camera button in one 
bank and number 3 camera buttor ’ 
the other bank, the signals are fed 
through A channel and B cha 
ely, and combined in the output 
ive brightness of each picture 


adjusted by associated video contro 
on the panel, one for each row of pus} 
buttons. Either picture or both may 

faded out entirely. The fader contro 


are handle-type vertical controls at the 
end of the 
taneous switching 
using one bank of switches 

The field-type switcher operates 
what differently. The DuMont type 
5031-A mixer amplifier and monitor 
uses a 4-channel electronic fading ci 
cuit. A photo of the 
on the preceding page 


push-button row lr 


is accomplished by 


init aj 
Fig > i rat 
a highly simplified version of the circuit 
used, 

The 6C4 cathode followers, f 
by 6AK5 pentodes, amplify the output 
the camera-control The pet 
todes plates are parallels d and ipplied 
with plate voltage thru a common pea 
ing coil and plate load resistor. When 


(for 


of inits 


the operator desires to switch 
ample) from channel 1 to channe! } 
may gradually increase the bias for tl 
6AK5 pentode on channel 1, while grad 
ually reducing the bias for the corre 


sponding tube for channel 2. This unit 
provides automatic control of the iat 
of fading between channels b sit 
R-C combinations redetermins 
the rate of rise or fall of bias potentia 
Instantaneous switching also may | 
accomplished when needed. Bo 
which would ordinarily occur upon 
stantaneous switching (due t ra ! 


changes of plate current when one t 
is instantly biased to cutoff, and 
through another one increased} 
inated by using a clamping « 
the following line amplifier 


Production co-ordination 
Co-ordination between directors in t! 
control room and operators in the studio 


is a must in any TV production. An 
intercom system enables the audio o} 
erator, technical director, and floor d 
rector to communicate with stud! r 

sonnel. Note the headphones on tt 


camera operator in the photo on pag 
54. The camera on the left is mounted 
on a crane-type dolly, the one on the 
right on a_ pedestal-type dolly. The 
music background for the t 
picked up by the boom mike suspended 
just out of camera range. (The boom 
operator is not shown in this photo) 
All operators wear headphones for in- 
structions from the control-room posi 
tions. During rehearsals, oper- 
ators often wear breast-plate micro- 
phones, two-way conversation. 

Pilot lights on the front panel of the 


vocalist is 


these 


cameras indicate to the performers 
which camera is on the air at the 
moment. Knowing this, the actor is 


prepared to face the TV viewing audi- 
ence at all times. 
—end— 
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TELEVISION 


—New Package Unit Plan—PAY AS YOU LEARN 
NO MONTHLY PAYMENT CONTRACT TO SIGN! 


TRAIN IN 10 MONTHS 


At Home in Your Spare Hours 


New be ready for Radio-Television’s big pay opport on 
in a few short MONTHS! "Ft ank L. Spraybe 
new Package training nit plan prepares 


THS 


successful 
less than one year, eve 
DOING actually work 


design to illustrate basic on books alone 


VALUABLE EQUIPMENT INCLUDED WITH TRAINING 


The new Spravberry package plan includes many big k “ 
professional Kadio-Television equipment. While training you 

form over 300 demonstrations, experiments and const 

In add n, you build a powerf be standard and sb ‘ 

set, & multi-range teat mete a gnal generator, signa e 

the s. A ~quipmer youre to keep you ha 
everything you need to set up your own service shop. The int« 
concbhnfpnh Cd book-bound lessons and other training materials all are 
yours t 


EARN EXTRA MONEY WHILE YOU LEARN 


on with t job and i b earning 


APPROVED 
FOR VETERANS 
UNDER THE 
G.I. BILL 


for their entire training this way Y« wet pricele pra " 


reason why the Sprayberry new MON TH. OR. 
the best Radio-Television training in Ameri wlay 
- the armed forces later, there is no bette pre paration thar “l Re 


m training 


3 BIG RADIO. 
R E TELEVISION BOOKS 


SPRAYBERRY ACADEMY OF RADIO 


Dept. 20-G, 111 N. Canal St., Chicago 6, Ii! 


Men already in ‘ eek a short int Zone. State 
IF You ARE sive 100 TELEVISION Treining with Will Call 


heck Bel About Expe 
EXPERIENCED IN RADIO FULL EQUIPMENT INCLUDED are invited oa elow our me 
to check and mail the coupon at the right 


SPRAYBERRY ACADEMY OF RADIO, Dept. 20-6 
111 North Cane! St., Chicago 6, iil. 
Please rush to me all information on your 16-MONTH * 
Radio-Television Training Plan. | understand thie doe * 
not obligate me and that no salesman wil! call upon me 4 

7 


MARCH, 1952 


57 
Learn 

TELEVISION & 4 
your own profitable Radio-Television shop as 
stands rendy tn train 
We 
3 = tin PLUS an actual san 


Automati 


World's largest remotely 
switched transmitter has 


some new design features 


By T. W. DRESSER 


AST ummer marked the opening 
of a new BBC high-power trans- 
mitter and mast radiator at Dav- 
entry, F 1, for the Third Pro- 

ram on the present wavelength of 464 
eters (647 ke) 

With a power of 150 kilowatts the 

s transmitter more than twice as 


redece or and has 
een provided with a more efficient 
‘ peciica lesigned to tive as 
ing a tading-fres ervice area as 
Daventry ia the longest history of 
BBC trar itting station. Just 
ver 26 year wo (in 1925) the BBC's 
t high-power transmitter for long 
ive broadcasting Daventry XX 
is installed there, to be followed two 
4! ater by the high-power medium- 
ive transmitter 5GB. In 1932 the sta- 
on was rechristened the Daventry Em- 
station, following the installation 
f transmitters for broadcasting to the 
pire on short wave By 1937 the 
imber of short-wave transmitters had 
reased to six, with a further increase 
> 11 by 1940, making Daventry at that 
ime the BRE most powerful short- 
vave broadcasting station. Meanwhile 
and medium-wave services had 


ransferred to new and more 
werful transmitters at Droitwich 
The new transmitter, designed and 
inufactured by Marconi's Wireless 
egraph Co., Ltd., is in the building 
hat originally housed the 5XX trans- 


tter It consist of two identical 
ur itter units which can work in 
irallel, eact omplete in itself and 
ich capable of an unmodulated carrier 
t t power of 100 kilowatts. To con- 


vith the Copenhagen wavelength 

t? ut \ ised will be lin 

t 1 att \ the tubes 
rth the out t stage are 

ed, a ew departure for a BBE 
’ nitter of t power and one that 
‘ maintenance and remote control 
‘ for the ansmitter ned 
that it wil timate Ly po le to 
erate it fr it remote point from 
another building at Daventry or fror 
Broadcasting HH London, for exam- 


by me 


sent over a 
ingle telephone channel. The BBC has 
{ 


ha low-power remotely controlled 


Foreign 


With this switch the antenna may be remotely connected to either transmitte: 
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é 
The automatic station's main transmitting hall, showing four 100-kw transmitters. 
ay — 


t. I'm using the CBS-Hytron Easy Budget Plan, Joe. My 
a= CBS-Hytron distributor gave it to.me 


[Te re 
—< Well, CBS-Hytror lan helps me sell TV picture tubes 
and service to many a customer who just doesn't have $50 
> cash. Now I make sales I'd lose otherwise. My customer 
: pays for the job painlessly a few dollars a month. Yet I get 


y cash right away ind can discount my bills with my 


stributor 


nple. I introduce my customer to the finance company 
rized by CBS-Hytror The finance company does 
as my credit department to secure me 
s ' of all the details paper 
collections, et y customer gets his tube and I get 

h at once.” 


i ive 


“That's right. And talk about service! This CBS-Hytron 
Easy Budget Plan has even brought me immediate cash 
from old accounts I'd written off as bad debts. CBS 
Hytron is perfectly willing, too, that my regular budget 
loans include my service work and other components 
besides CBS-Hytron tubes. I owe my CBS-Hytron distrib- 
utor a vote of thanks for letting me in on this wonderful 
Plan.” 

SAVE THE SALE No need for you to miss 

profitable picture-tube sale just because you 

tomer does not have the cash. Get the 

original CBS-Hytron service for 3 

Hytron jobber . . . or mail this coupon 


HYTRON RADIO & ELECTRONICS CO. 
SALEM, MASSACHUSETTS 


Please rush me details on the CBS-Hytron Easy I 


NAME 
(Please print) 


STREET 
CITY 
MAIN OFFICE: SALEM, MASSACHUSETTS 
MARCH. 1952 


AEROVOX AFH 
FLECTROLYTICS 


Especially for elevated tem- 
peratures and high ripple 
currents, particularly in TV 
applications. 

Light weight. High capaci- 
tance. Compact container 
And of course the handy 
twist-prong mounting and 
easily-wired terminals. 
Single-, dual-, triple- and 
quadruple-section units. 
Connections clearly indicated 
on rear label. Expanded list- 
ie ings provide outstanding 
ie selection of voltages, capaci- 
tances, combinations. 

Ask your distributor for 
Aerovox AFH electro- 
lytics. Consult the Aero- 
vox expanded listings. 


tn Canada AEROVOK CANADA LT 


Hamilton. 
Expert 4) 42nd St. New Vork 17. NY 


transmitter e 

¢ th the firat sta ‘ t 
has been mad: te mtro 

one ar tte 

A be ‘ ‘ th unsmit 
ter t { a t a 
‘ a t nast a it na n 
ted for } tra ‘ 
ta t ust t {a the hie 

The ast f 1 t natr 
tion and tria ection 
each face being 9 feet act The base 
of ne nast eal m ir llator 
haped like two truncated cones placed 
apex to apex It apable of with 
standing a peak voltage of over 100 
kilovolts without flashing over, even 


when wet. Between the two halves of 
the insulator is a ball joint which per- 
mits the mast to deflect several degrees 
from the vertical 

At a point 460 feet above the base the 
mast is divided into two sections by an 
insulator similar to the one at the base. 
Thus the lower section extends up to a 
height of 460 feet, then comes the insu- 
lator at the “nodal” point, and above it 
is the top section extending up another 
265 feet. At the masthead there is a 
capacity top load consisting of a number 
of spokes projecting out to a distance of 
i> feet, with their extremities connected 
together by wires. The spokes are 
hinged close to the mast so that they 
can be folded down if the capacity top 
is not required 

The most interesting feature about 
this mast radiator is that the radio 
frequency power is fed into it across the 
insulator at the 460-foot level instead of 


at the base. This method 


is expected to 
reduce fading by minimizing the effect 
of the feed current, which with a con- 


ventional base feed distorts the vertical 


polar diagram by increasing the high- 
angle radiation 

The transmitter output is connected 
to the antenna tuning house at the 


Upper section of the 725-foot top-loaded 
radiator. The insulator near bottom of 
photo is 160 feet from the ground 


base of the mast by a 12-wire ur 


balanced open-Wire transmission line 
supported on steel poles 18-feet higt 
and spaced at 150-foot intervals. The 
outer conductor of the line is formed 
by eight wires on a pitch circle having 


a diameter of 1 foot 6 inches, and the 
inner by four wires on a circle of 
inch diameter. The length of the feeder 
is 2,640 vards, and the loss is approx) 
mately 0.35 db. The ground system cor 
sists of a 90-foot square screen of wires 
and a spider’s web of wires radiating 
out to a distance of 750 feet at 5 degree 
intervals, and buried nine inches under 
round, 


end 


\ twelve-wire unbalanced line runs between the transmitter and antenna tuning 
house 
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NEW BEDFORD, MASS., U.S.A. 


AMAZING 


TPH SYSTEM 
ALL CHANNELS 


® ANYONE CAN INSTALL 
® ADHERES TO ANY SURFACE LIST 
360° ELECTRONICALLY-SWITCHED BEAM 

® FLICK OF SWITCH CLEARS PICTURE - 


SNYDER MFG. CG. 


DALIS, New York ¢ ALMO, Philadelphia e RADIO PARTS, Chicago 
FRESHMAN, Cleveland e WHOLESALE RADIO, Baltimore e KAEMPER & BARRETT, San Francisco 


VAN DER HOUT, Canada « Export: ROBURN AGENCIES, New York e AND OTHER DISTRIBUTORS, EVERYWHERE 
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ATTICS 
CEILINGS 


a “must” book 
for every 
TV Service Technician 


“Servicing TV 
in the 
Customer's Home” 


SAVES TIME 
SAVES WORK 
ferns More 
for You 

on Outside 
Service Calls 


shows how 
to diagnose trouble using 
capacitor probe and VTVM 


Here's the book you've been asking 
for practical proved help to make 
outaide servicing really 
snd profitable Saves time 
shows 


etlwotive 
work and chassis hauling 
make successful repairs 
onthe spot. You learn the follow 
ing 1. A simple effective method 
for tracing down trouble, using your 
VTVM and a simple capacitor 
2. Methods for finding your 
sround a strange circuit 
pull tubes and 


vou how to 


probe 
way 
shows you how to 
diagnos trouble by observing 
ind picture effects. 3 How to judge 
IV set performance by analysis of 
4. Methods for 
the field 
profit 


the test pattern 


making adjustments in 
You'll wa 


building book 


this essential 
Handy pocket size, 
sturdy cover $150 


ORDER TC-1 
Pays for itself on the very first job. 


Oniy 


HOWARD W. SAMS & CO., INC. 
ORDER 


Order from your Ports 


| 

| Jobber, or write direct to 

| HOWARD W. SAMS & CO TODAY 

! 2201 E. 46th St. indianapolis 5, Ind ' 

I Send copylies) of “SERVICING TV IN THE ! 

CUSTOMERS HOME,” $1.50 per copy 

| (Check) (money order) for $........ enclosed | 
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Two of the diminutive 
type IN77 photodiodes 


Subminiature 
Germanium 
Photodiodes 


By RUFUS P. TURNER 


HE relatively large size of 


photo- 
cells and phototubes often 


hinders 


miniaturization of photoelectric 

equipment Even the small-sized 
phototubes which have made their ap- 
pearance in recent months are too big 
for many projected applications. Nor 
has the situation been improved ma- 
terially by reducing the area of selen- 
ium and copper-oxide photocells, since 
the internal shunting capacitance of 
these cells remains high and the fre- 
quency response correspondingly poor. 


The recent development of the Syl- 
vania type IN77 germanium photodiode 
tive device 
The rod- 

plastic 
“joo-inch in 
This small 
adapts the photodiode es- 


makes available a light-sens 


of very small proport 


shaped, molded transparent 


housing of the 1N77 is only 
inch long 


diameter and 


over-all size 


DIRECTION OF LIGHT 


080 .0O7 DIA 


POINTED TUNGSTEN WHISKER 
| 
| 
SAC 21732 
MOLDED TRANSPARENT PLASTIC! |] | 
Hh 
| 


- 


/ 


Details of a IN77 photodiode 


Fig.! 


They may open many 


new applications 


in photoelectricity 


pecially to subminiature light-sensitive 
The 1N77 may bt 
directly in the tip of a pencil- 


probe for evaluating the i 


apparatus mou! 
ty pe ght 


iumination 


of small areas. The sensitive area of 
the device is approximately one te 
thousandth of a square ce mete The 
capacitance accordingly mw, of the 
order of 2 uuf, and the frequen re 


sponse therefore high greater 
100 ke. The wide frequency range 
IN77 makes it suitable for operations 


involving chopped or modulated light 


such as sound reproduction, facsi 
and similar processes in which hig 
frequency operation is important 
Constructionai details 
The small size of the IN77 may be 


noted from the photograph. Two of the 
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6 2 | Electronics 

» | Servicing 

Customers 
Home 
| 
‘ GREEN LEAD CATHODE \\were LEAD (ANODE 
\ 
LEADS ARE NICKEL WIRE 
20" DA 
\ 


A Guiding Beacon For 


SEATTLE WASHINGTON 
MINNEAPOLIS 
MINNESOTA 


PORTLAND OREGON 


SAN FRANCISCO 


Los ance.es oecatum (atcanta) 


These Are The Cities With RADIART Distributors in Ilinois, 
Kansas, Missouri and Wisconsin. 


ILLINOIS OAK PARK MISSOURI 
ARLINGTON HEIGHTS PEORIA BUTLER 
AURORA QUINCY CAPE GIRARDEAU 


BELLEVILLE ROCKFORD JEFFERSON CITY 
BENTON ROCK ISLAND JOPLIN 
BLOOMINGTON SPRINGFIELD KANSAS CITY 
CHAMPAIGN TUSCOLA POPLAR BLUFF 
CHICAGO WAUKEGAN SPRINGFIELD 
DANVILLE ST. JOSEPH 
DECATUR KANSAS ST. LOUIS 
JACKSONVILLE PITTSBURGH 

JOLIET SALINA WISCONSIN 
KANKAKEE TOPEKA MADISON 
MOLINE WICHITA MILWAUKEE 


RACINE 
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Quality Electronic Parts 


THE RADIART FULL SIZE LIGHTNING ARRESTOR 
is the talk of the industry. Here is o FULL SIZE 
arrestor at the price of o midget... .and now handles 
OPEN WIRE TRANSMISSION lines — it fits anywhere | 
.. handles all size twin leads and its sharp toothed 
cup washer eliminates wire stripping. Real protection 
yet does not unbolance the line. Permanently seal 
ed against temperature changes and humidity. So 
why pay more — get the best for less! See your 
RADIART DISTRIBUTOR 


or write us 


FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR | 


USE COUPON BELOW 


RADIART SALES CO. 177 Sunset Avenue + Glen Ellyn, Illinois 


Please send names of the Radiart Distributors in my 
oreo stocking the following Rodiart products in which 
} Vibrators TV 
“Spee-Dee” Chimney Mounts 


om interested: Tele-Rotors, | 


ondFM Antennas, _ 
lightning Arresters, |_| Auto Aerials, Power Supplies 

Please have a Radiart Distributor cal! on me. 
Nome 


THE RADIART CORPORATION cievecano 2, ono 


VIBRATORS + AUTO AERIALS + TV ANTENNAS + ROTATORS + POWER SUPPLIES 


63 
RADIART Sales Offices Across The Nation | BUY OF THE MONTH | 9 
ib A 
} | : 
| 
| | 
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Electronics 


snarpiy 
placed in 
hed surface of a 
“iat The a 
in olorless, transparent 
the diode elements close 
the ling Leads of 
ameter nickel wire, 
nium and whisker, 


the other end 


URRENT (DC pA 


REVERSE 


NT 


Fig. 2—Statice characteristics, 


of the leads are insulated. For identifi 
cation the cathode lead whi 
nected to the germanium slab is covered 
with green spaghetti wire; the anode 
lead connected to the whisker is insu 
lated with white spaghetti. The anode 
f Model 636 <- lead is approximately 4 inches long 
Slimair “4 | while the cathode lead is approximate 
High Fidelity | 4%) inches 
Dynamic ae The 1N77 may be mounted and oper 
Uist, $70.00 . } ated in any position, provided the actu 


end nearest the diode assen and pe 


sy pendicular to the “outside 
| se germanium slab, as shown 
High Fidelity Operating principle 
High Output iz Authorized The photodiode ‘uses 
Dynomic Distributors known to workers with 
Everywhere odes——that illuminatior 


yal : ating light rays are allowed to enter the 
| : 


germanium contact area 
changes the conduction char 
ss | of the diode. When a p 


applied to the 


REPRODUCE VOICE AND MUSIC... ACCURATELY! 


4 


JGHT RES 


The microphone makes a difference in the sound you hear! As 
a radio ham, sound specialist, or home recording fan, you are 
certain to reproduce the individual quality and personality 
of speech or song or orchestral music... with a research- 
engineered E-V mike! Send today for illustrated bulletin. 


~ 


ICE THAN = "REVERSE VOLTAGE (9 
(by [ rig Dc. resistance characteristics 


421 CARROLL STREET BUCHANAN, MICHIGAN 
Export: 13 East 40th St, New York 16, N.Y, U.S.A. Cables: Arlab 
MICROPHONES + HI-FI SPEAKERS TV BOOSTERS PHONO CARTRIDGES 
structure of the gerr 

(i) ward current (anode 

verse current (anode 


REVERSE RESISTANCE (MEGS) 


of a decrease i! 


nereased by means 


2M 4 | | SPHEREX However, experiment 
wwever, 
CARDYNE ) MOBIL-MIKE CRYSTAL 


he th je oO 
§ CARDIOIO CARBON OR CENTURY CRYSTAL that e device wor 
STANC OR DYNAMIC reverse characteristic. The 
diode also possesses a 


aic property—that 
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the most convenient 


TV tower ever made 


THE TEL-A-RAY 


* PATENT PENDING 


The biggest new idea in television — the Tel-a-Ray 
Swing-Over Tower* — swings over to the ground 

for easy servicing! One man can raise or lower this 
counterbalanced tower in three minutes! 

Model TT1, for ground installations, is 50 feet high 
when ao recommended 10 feet of water pipe is added — 
can be quickly erected with no guy wires 

Model TT2 is designed for roof tops, reaches up 24 feet 
with the addition of an eight-foot pipe 

Although light in weight, the Swing-Over Tower 

is ruggedly built with steel angles and welded construction. 
Simple to assemble . . . no machinery necessary . . . 

low in price 


Write today for information. 
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The weatherproof Model T an 
tenna . brings in wonderful 
reception up to 200 miles 


Only low-priced Pre-Amplifier on 
the market, the TB. Multiplies 
signal gain . . . holds noise to a 
minimum 


Butterfly Swivel-Positioned TV and 
FM antenna . designed to give 
the finest reception in primary 
areas. 


Tel-a-Ray's new Switching Booster 
(Model PTB1) — one switch 
changes channels and antennas 
Eliminates the need for a sep 
crate booster for each antenna 

. for as many as four an- 
tennas. Automatic features make 
this outstanding 


FOR COMPLETE INFORMATION WRITE 


Tel-a-Ray 


ENTERPRISES, INC. 


BOX 332E 
® HENDERSON, KY. 


TRADEMARK 
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Some Plain Talk about Making More Money 


HOW CAN HELP 


... With the RCA Battery Line 


As Radio men, we can do it by working together 


Here’s how we'll help you build a more 
profitable business with RCA BATTERIES: 


We will advertise you, the Radi 

Nertice-Dealer on national network 
radio and UV programs, We ll tell millions 
of listeners that you are best qualified to sell 
and install ROA Radio Batteries. 


We will help you advertise /v, 

repeat sales on the RCA Battery car- 
ton. Millions ot volume-type RCA Batteries 
will carry a printed message directing the 
user to come hack to you tor replacements. 
Below this message will be a space where 
you can stamp your oun name with a per- 
sonalized stamp which you may obtain from 


your RCA Battery Distributor. 


+ 


We will continue to channel our 

principal battery distribution 
you asa Radto Dealer and Serviceman which 
means that vou get profitable repeat busi- 
ness with RCA BATTERIES. 


speedy, dependable service 
backed by the only nation-wide warehous- 
ing and distribution organization geared 


to the needs of the radio trade. 


DOESN’T THIS MAKE SENSE TO YOU? 


“NE! As a Radio man, vou should handle the Radio Battery 


line of the Radio Company that wants to help you prosper. 


By doing this, you get extra help... fowr-way help. 


And you make more money. It's as simple as that. 


RADIC-ELECTRONICS 
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With the RCA line you get ALL THESE EXTRA BENEFITS, TOO 


You get TREMENDOUS BRAND ACCEPTANCE _. You get RADIO-ENGINEERED BATTERIES power ‘ 
because RCA is the best-known, most-advertised packed tor extra listening hours... and built to 
name in the radio field. This means your battery exacting standards of quality. They represent the 
sales are fast, easy, profitable with RCA combined skills of both battery engineers and 


You get COMPETITIVE PRICES. RCA Batteries are radio engineers 
priced to sell against the toughest competition. You get a ROUNDED LINE to fill virtually every 


You get TERRIFIC SELLING AIDS _.. signs, ban- portable and farm radio requirement. Seven popular 

ners, displays, kits, merchandisers that are unique types will fill about 80% of your needs. You cut 
. to mark your store as headquarters for RCA down on stocking problems are sure wo have 

Batteries. the right batteries on hand— at the right ume 


Get started with RCA Batteries... NOW 


Let us help you make this your banner year for 


battery sales. Call your RCA Battery Distributor 
right now. Get set with the Radio Battery for the 
Radio Trade... RCA. And let us help you make more 
money... starting TODAY. 


Why YOU are so important to us. 


You're in the Radio Business. So 
are we. 


You're interested in promoting the 
sale and use of Radio products. So 
are we. 


If you prosper, so do we! 


That's why we channel our battery 


distribution to you as a Radio outlet. 


That’s why we advertise you, the 
Radio-Service Dealer on national 
radio and TV programs. That's why 
we help promote your store right 
on the actual RCA Battery. 


You're a Radio Man. 
We're a Radio Company. 
Let's prosper together! 


(PP) RADIO CORPORATION of AMERICA 


RADIO BATTERIES 


HARRISON, H. J. 
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| for Local Radio Dealers and Servicemen: 

REPLACE a 


Electronics 


arizing voltage, it will 
under the influence 


sence of any 


generate a 


of illumina the anode (whisker) 


ecoming positive and the cathode (ger- 


manium) negative 
Fig. 2 shows the reverse-voltage—re- 
verse-current curves for the IN77 oper- 


ated with various values of load resist- 


ance. Fig. 3 shows a typical reverse- 


istance ct 


circuit similar to the one given in F 
i will be employed e., with photodiode, 
d.c. voltage, and load resistance con- 


nected in series. Fig. 4 illustrates re- 
sponse of the 1N77 circuit to pulsed 


light at 1,000 cycle 


| 
aa 
| | 
ee 4 
| 
: 23 | 
| 
acoustically-correct | | | 
7 
| handsomely stvled > 4 > 
INTENSITY (WATTS. “CM? ) MEASURED WITH RADIATION THERMOCOUPLE 


durably constructed 


| ” 40 


BASS REFLEX | | 
CABINETS 


; Fig. 4—The output with pulsed input 
| : at 1,000 cycles. Circuit at bottom of 
4 ensen figure was used to obtain the curves. 
% In electrical characteristics, the 1N77 
is similar to the 1N34 crystal diode, 
except that the peak reverse voltage of 


the photodiode is somewhat higher. Spe- 
cial germanium processing makes the 
i reverse resistance of the 1N77 especial- 
ly sensitive to illumination. 


The 1N77 is most sensitive to radia- 
| ton in the infra-red and near infra-red 
regions. The spectral response peak is 
at 1.7 microns. Response is negligible 
in the ultra-violet region. 

Maximum voltage output is obtained 
with the higher values of load resist- 
ance, while maximum power output re- 
sults with low load resistance values. 
In production units, the dark current 
(as measured with a 50-volt d.c. sup- 
ply and zero load resistance) is kept 
below 0.5 ma. In pulsed-light operation 
(See Fig. 4), the output voltage has the 
same waveform as that of the applied 
light. 

The actual mechanisms whereby the 
diode resistance is varied by radiation 
intensity and also through which cur- 
rent is generated by photovoltaic action 
in germanium-tungsten point contact 
devices may be explained only in the 
complex terms of semiconductor phys- 
ies. Such an explanation is beyond the 
scope of this article. The reader who 
desires a complete exposition of this 
process is referred to any of the text- 
books on the modern theory of semi- 
conductors and electrical conduction in 
solids, | 

Higher light intensities are required 
with the germanium photodiode for a 
given voltage output than with photo- 
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Replace Your Old TV Aerial 
With The NEW Snyder 


360° MOTORLESS 
TV AERIAL 


SAME CLEAR PIX AS 
MOTOR ROTATING AERI- 
AL SYSTEMS COSTING 
TRIPLE THIS PRICE 


Complete with 3 mast 
sections, 75 ft. of 3 cond 
cable. Electronic beam se 
leetor switeh. Connecting 
stubs, guy ring mounting 
base 


of switch 
cle pieture 
nstantly 


r 
AX DIRECTRONIC ARRAY FOR 
as 19 less mast 6.95 


AX 56 SIRECTRONIC city Anca 
array w lead mast 


element 


STEEL MAST SECTIONS weather treated. 
10 Ft. di 


19 
5 Ft. di. crimped end 35 
Chimney Mount Brackets CM-100 H 59 
Wall Mount Brackets WB-2, Adj. to 18” 
Heavy Duty 3.75 
— from Dept. RE-12. or call Mulberry 2134 
WRITE FOR FREE F.Y.1. BULLETIN 
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Electronics 
phototubes of other 
necessarily a 
illumination is 


and types. 


ice sufficient available 


at close range in many applications 
Such appl cations include counters 
communication and recording devices 
employing punched tape, sorters, 
tometers, turbidity meters, sound- 


hiters 


pickup, ete. Lens and 
may be employed to advantage with the 
IN77. 


systems 


Applications 


The direct-current photodiod 
circuit is shown in Fig. 4. When this 
employed with steady, un 
illumination, output 
applied to the input terminals 

amplifier, which in turn 
actuate a rugged relay, counter, or in- 


basic 


circuit is 
modulated 
may be 
of a d.c 


voltage 
may 


dicating meter 


|+ 0-100A(DC) 
PTERO SET 
asv a 
ww 
r Rm 2500.0 
Fig. 5—Bridge type light meter circuit. 
Fig. 5 shows a _ bridge-type light 
meter employing the 1N77. In this ar- 


the cell is darkened and the 
potentiometer is adjusted to zero the 
meter. Illumination then will cause the 
meter to deflect upscale. If the meter is 
zeroed, on the other hand, 
nation, Interruption or attenuation of 
the light will produce downscale deflec- 
tion. If desired, the meter 
moved from the circuit and the 
the bridge circuit 
nected to the input of a d.c. amplifier 
Fig. 6 how the IN77 
connected to an a.c. amplifier when the 
from pulsed 
modulated light and more 
s required than the 
furnish. A 


rangement, 


under illumi- 


may be re- 
output 
terminals of con- 


shows may be 


photodiode is operated 
chopped, or 
voltage or 


diode 


power 


ne can power-out- 


TO AMPL DC PWR SUPPLY(+) 


SETTOSOV 


RELAY, ACTUATOR, 


OUTion REPRODUCER 


ACY AMPL 
Fig. 6—Amplifier for modulated light. 


put stage in the amplifier may drive an 
electromechanical device or reproducer. 


Possible interrupted light sources for 
operation of this circuit include shut- 
ters, film sound tracks, punched tape, 


and flasher tubes such as Strobotrons 
and glow modulators. 

The 1N77 is adaptable to other con- 
ventional circuits in which other types 
of photocells commonly are specified. 
When operated within its limits, the 
germanium photodiode affords the best 
compromise between size and sensitivity 
available up to this time. 

This photodiode—or even 
modifications of it—may have future 
applications not now forseeable. The 
possibility of building up a relatively 
fine out of these units is only 
one example of the possibilities which 
may open up entirely new fields not 
now occupied by phototubes. 

-end— 
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by Rider and U'slan 
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JOHN F. RIDER, Publisher, Inc 
480 Canal Street, New York 13, N.Y 
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Satety is a factor too often overlooked in many 
TV antenna installations. Bent or broken anten- 
. qre a constant menace and antennas that 
over under any undue strain 
can cause serious damage. Installing an 
Amphenol Inline Antenna is your guarantee of 
all-around quality! Not only does the Inline 
Antenna present the best possible TV picture, 
but it is safe! The Inline Antenna 1s constructed 
of aluminum for light weight and strength, and 
is engineered to withstand winds up to 70 miles 
per hour. In addition, it will bear up to one half 
in ice loadings without bending or 


br 


nas 
break off or topple 


h annular 
raking. 
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Superior’s New 


JUNIOR SUPER-METER |*:::." TUBE TESTER 


MOST COMPLETE AND COMPACT MULTI- 
SERVICE INSTRUMENT EVER DESIGNED 


Measures: 

© Voltage © Current Resistance 
© Capacity Reoctance inductance 

© Decibels 

Specifications: D.C. Volts: 0-7 5/75/150/750/ 
1500 Volts A.C. Volts: 0-15/150/300/ 1500/3000 
Volts. Resistance: 0-10 000/100 000 
ahms. 0-10 Megohms. OC Current 
0-7 5/75 Ma. 0-75 omps Capacity 
00! Mfd 2 | Mid —20 Mfd 
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When you specify SELETRON Selenium 
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IMPORTANT NOTICE TO READERS! 


Today's ever-shifting defense and civilian 
demands are bringing rapid-fire changes 
in radio, television and audio. A subscrip- 
tion to RADIO-ELECTRONICS now, is 
your assurance of getting important topi- 
cal information on servicing, construc- 
tion, theory and new developments every 


month, at the lowest cost, no matter what 
the future brings in the way of prices, 
paper shortages or defense demands. 


SUBSCRIBE TODAY 


3 Years $8.00 2 Years $6.00 
Year $3.50 
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Read any of these 12 great money-making 


books for 10 days AT OUR RISK. You be the judge! 


IT PAYS TO KNOW HOW 
TO USE THE OSCILLOSCOPE 


Modern Oscilloscopes 
and Their Uses 


by Jacob H. Ruiter, Jr. 


326 poges. 370 illustrations 


dozens of pottern photos $6.00 

Don't let the 
oscilloscope 

you! 


Learn to use it First. the rex 
fully for top 


notch service 


efficiency and lea 


SERVICING THE 
MODERN CAR RADIO 


by A. L. Hurlbut 


2nd Edition, 702 pages. 222 illus 
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mounting 


drawings 
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HANDBOOK 
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Get off the beaten poths! Start training 
now for the more interesting Radio-TV 
jobs that most students overlook! Let the 
following four books teach you at home 
Each is complete, fully authentic. Each is 
endorsed by leoding experts and 
tors in its field 


BE A SOUND EFFECTS EXPERT! 


ok KADLO 
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f $4 
AND TV SOUND E recra t 
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MODERN OSCILLOSCOPES AND 
THEIR USES, $6.00 
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B Employers’ nome & address 


Dept. RE-32, RINEHART BOOKS, Inc., Technical Division 
232 Madison Ave., New York 16, N. Y. 
Send the books checked below for 10-day FREE examination in 10 days, | w 
the price indicated or return books postpaid in good condition and owe you nothing 


Get this COMPLETE GUIDE 
TO TELEVISION SERVICE. 
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PRACTICAL TELEVISION 
SERVICING 


by J. 8. Johnson & J. H. Newitt 
334 pages, 253 


ustrations, $4.00 
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All about TV 
Components 
Construction 
Operation 

r shooting- 
Servicing- 
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understand 
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Magnetic Recording 


MAGNETIC RECORDING 
by S. J. Begun 


242 pages, ystrations 


61% Price $500 
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Industrial 
Measurements 
Sound banding field 
Pictures Sta 
Home Enter- discussed along w 
tainment to evaluate recording 
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HANDBOOK, $5.00 
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ilege with money refunded 
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indoor tv antennas 
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absolutely tip- proof - 
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MEG CO RADIO-ELECTRONICS 


‘ OOKLYN 


Rauland has a %0-degree detles 
tion angle and can be used with zero 
or low-voltage electrostat focusing 


TV ROTATOR 


For years of dependable, unfailing service—in good Faceplate, lov ta er 
weather and bed—you can't beat the new TRIO Model tatie foeu and i 
TR-2M TV ROTATOR and DIRECTION INDICATOR (65° horizontal). A sing { ion-tra 


et is required. At na 
bulb coatin 


Sturdy and completely weatherproof, the TRIO ROTATOR mag 
will support the heoviest TV arrays—even in 80 MPH ductive 
winds! Its sound design and construction hos been proven mentary filter capacit« 
by three years of extensive field testing under every ex- electrode (grid No. 4) ha vn base 
treme of weather The TRIO ROTATOR will not freeze up! pin terminal allowing tit 
with a potentiomete 
Two 24 volt motors are used —one for each direction of voltage to ground. Fo« 
2 WEAVY DUTY rotation. Thus, each motor operates just 50% of the time varies from 0 to 350 volts with 14 | 
— cannot burn out! Positive electrical stops at both ends the ulter. The screen $3, | 
of 360° turn elimi lead d 9 1] 
The TRIO ROTATOR is precision built to extremely close 
tolerances. Housing is die-cast aluminum for greater 
strength, lighter weight and perfect alignment of ports 
Will fit any mast, 1” to 2” diameter 
The smartly styled TRIO DIRECTION INDICATOR is housed 
in @ sturdy plastic cabinet that harmonizes with any 
furniture style Easy operation is assured by the new 
“Rager-tip” control and the easy-to-read dial that clearly, 


=IGADP7, 7MP7,7MPI4 


See the new TRIO ROTATOR at your jobber today! 
It's tops tor TV-— ideal for ham arrays too! 


MANUFACTURING COMPANY 


GRIGGSVILLE, ILLINOIS 
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New Design 
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voltage is 500, maxir accelerat 


anode (grid No. 2) voltag Oy 


The is a 7-inch round tubs 
intended for monitor se! e in TV 
broadcast systems. I* prod 25% x4 


More Popular Than Ever! 


The new Perfection Kine-Center for finger-tip 


picture centering in electrostatic tubes - the 
BeamaJuster for 3-second centering of pictures 
in foeus-coil tubes — the B. O. Eliminator for 
removing black lines caused by Barkhausen The RC Aelectrostatically focused ITHP 4. 
Oscillation—and easily installed Perfection Ion 


h picture tal-b is 

Traps—all are now available in handy individ- 

which improves brightn and defir 
ual cartons at no extra cost. tion and éliminates ti need tor a 

. beam-bender. It employs gh-voltage 

Order Today from Your Supplier! 

electrostath focusing and 0-degree 

electromagnetic deflectior Maxin 

ratings are '2 kv for the ultor, 2 kv on 

e voltage for visual extinction of ur 

2635 South Wabash Avenue, Chicago 16, Illin deflected focused spot is —22 to -52 volt 
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New Design 


G-E 6AF4. intended for oscillator duty 
in u.h.f. TV sets, the tube has dual 
pins for grid and plate connections. 


tween —50 and +500 votts to the focusing 
electrode. The 17VP4 is mechanically 
and physically equivalent to the 17LP4. 


U.H.F. oscillator 

The new General Electric 6AF4 is a 
7-pin miniature type triode intended for 
local oscillator use in ultra-high-fre- 
quency reception from 470 to 890 me. 
Operating data plate voltage, 150; 
plate current, 28 ma; input, 2.5 watts; 
dissipation, 2.25 watts; heater, 6.3 volts 
at 0.225 amperes. 


Oscilloscope and radar tubes 

The 7MP7, 7MP14, and 16ADP7 are 
new RCA oscillograph tubes employing 
magnetic focus and deflection and are 
designed for radar and similar applica- 
tions where a pulse-modulated signal on 
grid 1 causes high beam currents. Their 
gun structure includes a limiting aper- 
ture which produces a sharper spot at 
high beam currents. The 7MP7 and 
7TMP14 are identical except for the 
characteristics of their phosphors. The 
P7 and Pl4 phosphors are long- and 
medium-long-persistence types, 
tively. Both may be used with Wratten 
No. 15 (G) yellow filters to suppress 
while observing 


respec- 


the blue fluorescence 
slow traces or with Wratten 47A (C5) 
blue filters to suppress the yellow phos- 
phorescence when observing fast traces. 
They have 6.5-volt, 
The 7-inch tubes have round glass 
envelopes 7°, inches in diameter and 
are 13% inches long. Typical operating 
conditions are 4-7 kv on the ultor, 250 
volts on grid 2, and bias on grid 1 
varying from -27 to -63 volts. The 
16ADP7 has a metal shell 16 inches in 
diameter. Its overall length is 22 inches. 
Its typical conditions are 
similar to the 7-inch types above except 
for the ultor voltage which is 12 kv. 


.6-amp heaters. 


operating 


Special and industrial types 

The RCA 6080 is a low-mu, high- 
perveance, power, twin triode, similar in 
characteristics to the 6A4S7-G and with 
pin connections identical to the 6SN7- 
GT. Smaller in size and mechanically 
sturdier, it has been designed primarily 
for use as the regulator tube in stabil- 
ized d.c. power-supply units and is use- 
ful in projection television scanning 
applications where high pulsed plate 
voltages are encountered. 

Other svecial tubes include the u.h-f. 
triode 5895, the 5822 ignitron, the GL- 
5727 thyratron and the 6038 ATR tube. 
These may be described later. 


end 
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Tek-File is Rider service data in pack- 
age form. 


New Tek-File packs are available every 
month. 


Tek-File’s contents are grouped accord- 
ing to manufacturers, 


All Teh-File data is the official, co 
plete factory-issued data direct’ from 
the manufacturer. 


Tek-File folders are packed one or more 
toa box ...a minimum of 128 (8!) X 
11°) pages for only $2.00. The cumu- 
lative index covering all issued Tek-Files 
is available free from your distributor. 


With Tek-File you buy only the servie- 
ing data you need to tch the set you're 
working on... and it’s complete data! 
Includes chassis views, voltages, resist- 
ance readings, troubleshooting test pat- 
terns, complete alignment procedures, 
waveforms, circuit action descriptions, 
complete parts lists and values, cover- 
age of all models and circuit changes, 
plus all unpackaging and installation 
data... and much, much more. 


Tek-File gives youextras! A free coupon, 
15 of which entitle you to a free hard- 
cover, permanent Rider manual binder 
for Tek-File shelf use... plus Tek-File 
Handies, 3 X 5" index cards containing 
trouble cures based on manufacturer's 
changes for his set. 


Remember all this for only $2.00 — 
buy it from your jobber today! 


JOHN RULER 


The man 
who uses Tek-File 


| | 
: é | 
4 
| 
finds 
servicing easier 
| Gin 
- 80 Canal N.Y.13, N.Y. 


Perfected in Rauland Electronics Laboratories, 
this tube that gives edge-to-edge sharpness of focus 
without coils and magnets is proved and ready 
as the materials pinch becomes painful 


BETTER in all ways! Gives better over-all 
focus—hair-line sharpness from edge-to-edge 
—with NO critical materials for focusing ... 
and STAYS SHARP under considerable 
variation in line voltages. 


REQUIRES NO re-engineering of present tele- 
vision chassis... NO added high voltage 
focus circuit NO added receiver tubes 
NO additional components except an in- 


expensive potentiometer or resistor. 


THE RAULAND 


FOCUSES by using D.C. voltage already 
available in the receiver 
ELIMINATES focusing coils and magnets 
... Saves critically scarce copper and cobalt 
This new Rauland development is now 
available in substantial quantities in 17 


and 20 inch rectangular tubes. For 
further information, address . . . 


CORPORATION 


Ferfection Through. Research. 


4245 N. KNOX AVENUE * CHICAGO 41, ILLINOIS 
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VARYING THE BANDWIDTH 


By WILBUR HANTZ 


OMMUNICATIONS 

high-quality receivers may use 

several double- or triple-tuned 

if. transformers to obtain a 
specific selectivity curve. Tiiple-tuned 
transformers are excellent, but their 
cost prevents the average constructor 
from using them. 

You can build your own i.f. channels 
for any passband within reason from 
standard commercially available 
transformers. The intermediate fre- 
quency is not too critical and may be 
anything from 175 to 2,000 ke. 

Several methods may be used to vary 
the .coupling in intermediate-frequency 
stages. Some receivers use a mechan- 
ical arrangement which changes the 
distance between the primary and sec- 
ondary windings of the i.f. transformer 
for different degrees of selectivity, but 
the mechanical difficulties deter the 
average home constructor. 

Fig. 1 shows a coupling arrangement 
using two i.f. transformers. Reactance 


and other 


Fig. 1—Setup for varying selectivity. 
of coupling component M controls the 
width of the selectivity curve. 

Figs. 2, 3, and 4 show three variable 
coupling arrangements using two stand- 
ard output i.f. transformers. In Fig. 2 
the coupling component is a tapped in- 
ductance connected to a single-pole, five- 
position switch for selecting the pass- 
band. The coupling inductance 
here is made by winding a form 22 
inches long and 1 inch in diameter with 
50 turns of No. 22 enameled 
tapped at 9, 16, 23, and 35 turns from 
ground. The passband of this unit is 
variable from 7 to 12 ke. 

In Fig. 3 the coupling components are 
from left to right, .003-, .007-, .01-, 
.03-, and .07-uf capacitors. The pass- 
band of this unit is the same as above. 


Fig. 2—Reactance using a tapped coil. 


Fig. 3—Selected capacitors may be used. 


used 


wire, 


The coupling in Fig 4 is varied by 
switching resistors of different values. 
Resistors present a uniform impedance 
or coupling factor at all the frequencies 
within the passband, while the effect of 
an inductance or capacitance is a little 
greater at one side or the other. 

When resistors are used as the cou- 
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pling component, they tend to decrease 
the Q of the coils. A small series resis- 
tance is equivalent to a high value of 
shunt resistance. A medium value, 100 
ohms, used in the circuit of Fig. 4 has 
the same effect as shunting the coil 
with about 700,000 ohms. This circuit 
has the advantage of giving both steeper 
and broader selectivity than the above 
circuits. The resistors are 5, 15, 25, 
50, and 100 ohms. 

In Fig. 5, the selectivity is varied by 
switching another coil in with 
either the primary or secondary wind- 
ing of a single if. transformer. An 
output-type if. transformer can be 
altered slightly to provide two different 
passbands of 10 or 20 ke. 

When the switch is thrown to the 
sharp position, inductance is added to 
the secondary winding. In the broad 
position, the extra coil on the secondary 


series 


= 


. 4—A symmetrical curve is possible. 


Fig. 5—An alternate 2-position circuit. 


Fig. 6—A circuit of high versatility. 


side is removed while inductance is 
added to the primary winding. The ex- 
tra windings are 15 turns of No. 30 
enameled wire wound in the same di- 
rection as the transformer windings. 

In Fig. 6 two 455-ke. transformers 
are used in a bottom coupling arrange- 
ment. This circuit is effectively a triple- 
tuned intermediate transformer and 
has a straight-sided selectivity curve. 
As the coupling is low-impedance, the 
leads between the two transformers can 
be any convenient length. The wave- 
trap is tuned to the intermediate fre- 
quency. The coupling coils are 15 turns 
of No. 30 enameled wire close-wound. 

The variable-selectivity types should 
be aligned in the sharp position. All 
units with the exception of Fig. 6 intro- 
duce some loss of gain and may require 
an additional i.f. stage. 

All the information on these coupling 
arrangements was obtained by oscillo- 
scope measurements. Meissner Ferro- 
cart type 16-5742 output transformers 
were used. The values given are for a 
frequency of 455 ke but values for other 
frequencies can be calculated readily. 

—end— 
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photograph of the battery-operated, bandswitching novice receiver 


Bandswitching Receiver 
For The Novice Amateur 


By HOMER L. DAVIDSON 


HE litth ham novice” receiver 
described in this article is very 
imple to build, but will provide 
shortwave reception for the in 


experienced constructor. Only two bat- 
ised in this amateur 


pentode IN5-GT, 


regenerative 


tery tube 


are 
receiver, One is an r.f 
which 1 ised as a detec 

tor. The o tube is a 1A5-GT audio 
power al rhe receiver 


from A- and B-batteries only. The plate 


pliner operates 


ipply is a small 45-volt B-battery, 
while the A-battery supply can be a 
flashlicht cell or a No. 6 dry cell. A good 
pair of magnetic headphones with a 
resistance of 2,000 ohms or better will 
work satisfactoril 

Phe receiver mounted in a Mason- 
ite and ywood cabinet, to be deseribed 
ater in the text. The set has three 
operating ontro tuning, regenera- 
tion, and band-switching 

The frequency range is from 1.8 to 
15 me. A tapped coil and switch pro- 
vides a simple method of band chang- 
ing. Switching eliminates the need for 
plugging coils in and out for different 
bands. The regeneration control is a 


and out of the 
Regeneration is smooth over a 
and no variable 
into the 


tickler which tides in 


grid col 


wide range there are 


resistors to introduce noise 


regeneration circuit 
Tube line-up 

The detector 1IN5-GT 
of 1.5 at .05 


revenerative 


sa filament voltage 


ampere and is hook in parallel with 
the 1A5-GT. The grid coil of 70 turns is 
tapped at 20, 40, and 60 turns. (See 
Fig. 2-a.) These taps were made by 
winding 20 turns or the coil form and 
then twisting the wire around in a 
tight loop for a tap, then continuing 
the winding. All the taps were made 
this way The last ten turns were 
spaced to about one full inch for the 
2-meter band. It is important to mount 


the grid coil with the 1.8-me « tap 
away from the front pane Thus the 
ld-me coil winding will be nears to 
the chassis or front panel. By doing so 


the regeneration can be varied over all 


bands 


The band sv ct mounted on the 
right, and the tuning ipacitor on the 
left side of the front pat The cerami 
trimmer Its mou on the nha 8 be- 


ibe and the tuning 


tween the IN5-G1 


capacitor. Binding posts for antenna 


and ground connection may be n t 
at the rear of the cha The ¢ i col 
is tuned with a small 140-uuf variable 


capacitor. The tuning is very sharp and 


should be able to learn to fish in 


shortwave and 


one 
ham statior This will 


come with experience after you've 
played with the set a bit 

A grid leak and grid capacitor is 
wired in the lead to the control grid of 
V1. After the signal passes through the 


tickler coil, it 
choke RFC to 
pacitor. The choke consists of 
of No. 28 ed 
form. The sereen grid i 
potential than the plate by 
170,000-ohm 
with it 
ohm carbon resistor is 
the IN5-GT 


By hooking a coupling 


yoes 
the 01 if co 1 ne ca 
100 turns 
ename ona 
kept at a lov 


Inserting 


resistor In eries 


carbon 
the B-battery. A 


he plate 


and 100,000- 


load for 


IN5-GT 


Fig. 1—Diagram of the all-wave 2-tuber 
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There is o WARD an 
tenna for every outo 
need, featuring the fa 
mous 8-ball. WARD 
outo antennas are the 
worlds most ipular 
ond fostest selling 


TELEVISION ANTENNAS 


Only WARD offers a complete line of antennas ...TV... auto 


...FM and mobile communications . . . there is a WARD antenna for every job 


WARD, the best known name in the industry, is the world’s oldest 
and largest manufacturer of antennas. When you concentrate 
on WARD you can be sure of highest quality .. . that they are stocked by 


your distributor .. . and that you are selling a nationally famous brand 


So specify WARD whatever your problem . . . a TV antenna for every 
need, world’s fastest selling auto antennas and the most complete line for 
mobile communication in the industry. One source . . . more profit 

. let “BUY WARD be your BY-WORD” 


THE WARD PRODUCTS CORPORAT 


45th Street 


In Canada: At 
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oR 
| M WITH ANTENNAS | 3 
| AUTO ANTENNAS 
7 | 
| 
| 
as Radio Corp., Ltd., Toronto, Ont: 


ter 
Weatherproof 
Applications 


OXFOR 


Preferred for original equipment _ 
-..Provenforreplacement! _ 


Other Oxford Speakers for Radio and Television - 

Portable Sets - Auto Radios P.A. Syeteme High) 

Fidelity Intercom : 


OXFORD 
ELECTRIC CORPORATION 


den Michigon Ave © Chicago 15 


Amateur 


the plate load, the signa! is transferred 
to the control grid of V2 A 470,000-ohm 


resistor is tied in as a grid resistor 
The plate and screer grid of the 1A5- 
GT tube are soldered directly to the 
phone jack pins. A .002-uf paper ca- 
pacitor is wired across the phones, At 
first, this was not included and one 
could vary the regeneration by touch- 


ing the phone cord. This amnoying con- 
dition can be liminated with the 
bypass capacitor as shown in Fig. 1} 
The 45-volt B-hatter witched off 
and on with a d.p.d.t. switch. In one leg 
of this switch the A-supply | 


easily ¢ 


is switche 


simultaneously A connection commo 
to A- and B-batteries is made to ground 
These batteries are external 

The reveneration contro! L2 contair 


wire and is wound on 


40 turns of Litz 


TO Cig, 


— 
2-172 

Lie 70T N*28ENAM 
the 


tuned coil 
WOODEN DOWEL > 


Fig. 2-a—Details on 


as shows 


slides inside 


2-b—L2 


a ‘4«-inch coil form. (See Fig. 2-b.) If 
you can't find a coil form this size, wind 
paper around a smaller one until it be 


comes the required diameter. A wooden 


dowel could be whittled from a larger 
piece of wood stock, leaving “yj, In h 
diameter for the coil form. The Litz 
wire was taken from an old i.f. trans 
former and wound tightly around the 
coil form. Ordinary fine wire (No. 36 
or so) will also work well. The form 
should be as short as possible. Leave 


leads on the 
movement 


about three inches of long 
tickler winding so that 
through L1 will be unimpeded. 

When the winding is finished, brush 
on some coil dope for firmness. With a 
piece of wrapping paper, pad up a '4- 
inch-diameter wooden dowel and place 
it inside this coil. A spot of coil cement 
at each end will keep it into place. Let 
it dry overnight. It is best to build your 
chassis and wind the the first 
night, then start wiring receiver 
later. 

In operation this tickler ad- 
justed by slowly inserting coil L2 (mid- 
dle lower knob) into coil L1 until the 
threshold point of oscillation is reached 
The most sensitive reception is at this 
point. This setting varies, however, with 
tuning capacitor and range-switch set- 
ting. Be careful not to operate the 
receiver in an _ oscillating condition 
(when you can hear whistles as you 
tune to and away from a station). This 
ruins the quality of reception. Pull the 
tickler back and start building up 
regeneration very slowly again. 


Mounting and wiring 
A few words should be said about 
mounting the various components of 
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ALL RANGES WITH THIS 


Just one knob—extra large—easy to turn—flush with the panel, 


Model 


controls all ranges. This one knob saves your time— 
minimizes the chances of “burn-outs” because you don’t 


have to remember to set another control. You can 


work fast with Model 630 with your eyes as well as your 
hands. Look at that scale—wide open—easy to read, 
accurately. Yes, this is a smooth TV tester. Fast, safe, no 
projecting knobs, or jacks, or meter case. Get your 
hand on that single control and you'll see 

why thousands of “Model 630’s” are already in use in 


almost every kind of electrical testing 
FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


1 
ONLY $39.50 AT YOUR DISTRIBUTOR ly | Ee 
la Conada: Triplett instruments of Canodo, Georgetown, Ontario 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON OHIO US A 
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A NEW BOOK ON RADIO TUBES! 


RADIO TUBE FUN 
Christ. 96 pages, 
the first and only 

the heart 
eacher, give 
want about tul 
Here's 


your underst 


using it 


DAMENTALS—No. 45. Hy George J. 
Just off the press 


low-priced book to give you such a 


74 illustrations 


of the how, what and why of radio 


of any author, an engineer 


radio mé e information he 


" n th vay | accustomed to 
a practical boc that wi increase 


anding whether 


ust starting out. Cov 


of the differ 
Book as 


analysis 


back Library 


ers tubes from the electron theory 
ent types ’ You'll find this 


valuable oldering iron! 


ir copy today. Only $1.00 


TWO TOP-FLIGHT $1.00 BOOKS 


MODEL CONTROL BY RADIO HIGH-FIDELITY TECHNIQUES 
No 43 | 3a —WNo. 42. Ky Jame K 


2 pages. You've 


across the work he 
ADLO-EFELECTRONI 
ut iter te 


THREE IMPORTANT 75¢ BOOKS 


PUBLIC-ADDRESS GUIDE—No. 41. +0 pages. This 
handy book shows the service technician the way 
to extra it me n big-paying PA work 
installation, maintenance and truction 
THE CATHODE- RAY 40. 112 
pases. A “must ing FM and AM 
eceive and amateur operation! Tells in simple, 
but tect ‘ sound language, how the ‘scope works 


and hh 


bise 39 


Covers 


uke 
every ph t An We 
chapter is devoted to each cx 


6 POPULAR 64-PAGE BOOKS — 50¢ EACH 


AND SHORT CUTS—No. 29 SERVICE TECHNIQUE—No. 32. 
he save Antennas, power must for the advanced service techni- 
e equipme phonographs, amp- an ialized problems of servic- 
ference strated ing not ‘weal found in ordinary textbooks. 
us USUAL eB lenin CIRCUITS—No. 30. A AMPLIFIER BUILDER'S GUIDE—No. 33. For 
noortant hook-ups. Control he designer and builder of audio equipment 
amplifiers, power sup- Covers a variety of amplifiers with power 

vite puts from O watts 
nes iit dasrams, n data mh signal tracers, 
fiers receive meters ity meters, portable and bench multi- 

checkers oltmeters, e 


“THE GERNSBACK LIBRARY 


SEE YOUR DISTRIBUTOR OR MAIL THIS.COUPON TODAY 


RADOCPAFT PUBLICATIONS, INC. = Enclosed is $ for which please send : 
25 West Broadway, New York 7. N. Y. me postpaid. the books checked below 
} 29 30 0 30 ] 32 O 33 C1) 36 
39 40 41 42 43 45 
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in Fig 


Details of the plywood panel 


it out. It is very d 

have it work at once 

scrape the ends of the 

and tin them, because the 

wire is enameled. It is also very 
break the wire while 
possible Use fine 
Do not use 


scraping, so b 
careful as 
cloth 
neat soldering and wiring job shou 
done, as 
poison to high frequencies 
get to reverse the tickler leads 


emery 
long r.f. lead wires 
straggiing wires 
Do not 


long 


receiver fails to oscillate the fir 
A proper regenerative condition is 
rushing sound, ¢ 


a plopping 


cated by a smooth 


minating in noise a 


U nder-chassis photograph of the receiver 
The grid coil L1 is shown in the center. 
Note the tapered section of the winding 
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the receiver After he are 
. a ied mount the b part t 
ipacitor and re t 
: ; p the receiver. The diameters of | 
D The js ver t 
Here are a few wiring f D 
ise acid-core solde because t 
ies ause corroded, high-re tance t 
+ Use only rosin-core solder. Don’t forget 
#9 to check the wiring twice efore trying 
pi 
ve 
8 
a FRONT PANEL 
| = 
ne ern 
SCREW HOLES FOR WOODEN aT 
| 
he first ke te | ole — 
he subject y neh > 
\ 
how n how u wn equit \ 
niv ponent ment and how to get top per | | + * + 
| ¢ | ? 
not to 
rget to 
‘ ea; 
cope ol ne 
as 
96 pases. | 
gs. Covers | 
hnique. A full 
E 
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FOR POSITIVE 


NEW VEE-D-X 


8 element Yagi 


A new & element Yagi that provides 41° 


Gives equal gain to 
a double-stacked 5 
element Yagi Ar- 
ray at lower cost 


(LESS MAST) 


more gain that the best 5 element Yagi, or 


equal gain to a double-stacked 5 element 
yet is lower in cost, is easier 
to install, and provides better roof-top ap 
pearance. Famous VEE-D-X pre-assembled 
construction. The ideal antenna for fringe 


Yagi array - 


area operation 


VEE-D-X 
OUTBOARD 
BOOSTER 


Out of sight out of 
the way .. fits snugly 
inst back panel of any 
W set. This single chan- 
nel booster delivers pow- 
erful 18 db gain with full 
5 megacycle band width 
it — forget it! 
Bothersome tuning com- 
pletely eliminated 


Only 
1985, 


MARCH. 1952 


For Channels 
7-13 


YOU'RE SAFE...YOU'RE SURE 


with VEED x 


LIGHTNING | 
ARRESTERS 


MODEL RW-200 
$425 
LIST 


COSTS NO MORE 
THAN A MIDGET 


Most popular full size arrester for stand 
ard (wo-wire transmission line. Exclusive 
saw-tooth contact points assure positive 
electrical connection without wire strip- 
ping. Exclusive case cover prevents pull 
ing and straining of transmission line 
against contact seals Out moisture — 
adds to appearance 


MODEL RW-204 


$450 


The first and still the finest arrester ever 
made to accommodate four-wire rotator 
line as well as standard two-wire trans 
mission line. Exactly the same in size 
and appearance as Model RW-200 


MODEL RW-300 


$4 00 


LIST 


For extra heavy duty 
First arrester to be in- 
troduced to the tele- 
vision trade. It is the 
time-accepted standar 
with installation 
men everywhere. Air 
=P plus resistors pro- 
vide double protection. 


All models available with strap for mast or pipe mount- 
lag as well as standard models for wall or window ledge. 
Ne wire stripping required on any VEE-D-X arrester. 


THE LaPOINTE-PLASCOMOLD CORPORATION ! 
Windsor Locks, Connecticut 

Gentlemen: 


Send me information on the following 


NAME 


| 
| 


STREET 
CITY —ZONE STATE 


“Be 

ox IK 
OS 
= 
@ sensational 
) antenna 


oY-10 

ANTI-ASTIGMATIC DEFLECTION YOKE 
A high efficiency yoke with cosine 
distributed windings, ferrite core 
and nylon bobbins. Replacement in 
34 RCA TV models, 30 Emerson 
models and 7 Capehart models 
A-8131 AIR CORE “FLYBACK™ 
Companion unit to DY-10 in direct 
drive circuits and used in same 
models. See Stoncor Bulletin No. 
389 for a complete list of these 71 
models 


A-8140 VERTICAL OUTPUT TRANSFORMER 

Has primary:secondary rotio of 44:! 
Reploces RCA No. 74950 in 35 TV mod- 
els, Emerson No. 738044 in 30 models 
and Capehort No. 650238A-1! in 7 mod- 
els. These models ore listed in Stancor 
Bulletin No. 390. Ask your distributor for 
a free copy 


3592 ELSTON AVENUE e¢ CHICAGO 18, ILLINOIS 


_ STANDARD TRANSFORMER CORPORATION 


PARTS LISTS 


Bills of material for most of the pieces of equipment 
described in RADIO-ELECTRONICS construction ar- 
ticles are on hand at all radio parts jobbers and dis- 
tributors who sell the magazine. See your dealer for 
a complete parts list of any of this apparatus you 
wish to construct. 
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| feedback coil, L2, is inserted into the 


grid coil, L1. 


Chassis and front panel 

The chassis is made from ‘\%-inch 
Masonite. It is 4% inches long by 3% 
inches deep. Two smal! wooden pieces 
3% inches long and 1 inch high support 
the chassis; the front panel is screwed 
tightly or nailed to these wooden strips 
ll holes were drilled and cut before 
the chassis was put together. The phone 
jack holes were drilled in the wooden 


side support. If the holes are very snug 
the phone tip jacks may be screwed in 
and no locknuts are needed 

A piece of mahogany veneer ply- 
wood was secured for the front panel 


It is 6% inches long by 5 inches high 
Drill the holes for the tuning capacitor 
regeneration control, and S1 control 
first. Before mounting any parts on the 
front panel, sand the surface down 


Then nail the front pane! onto the chas 
sis with four small brads. The pane 
Was not painted but could be shellacked 
to keep its original color 

The little receiver has two attractive 
black dial plates with matched red 
pointer knobs. When operating the re 
ceiver, a good 75-foot antenna should be 
used. Be sure it is as high as possible 
and clear of all objects. Also use a good 
ground such as a cold water pipe for 
best results. 
Materials for receiver 
Resistors: !|—100,000. 2—470,000 ohms. meg 


ohms wott 
Capacitors: |—!40 wif midget variable 3-30 
uuf, ceramic trimmer: 2—!00 uuf mica 002 


2— 0! uf, paper 

Miscellaneous: |—IN5-GT and tube and 
octal sockets. Coils (see text) —singie-pole 4-pos 
tion rotary switch, |—double-pole single-throw tog 
gle switch. 2—pin jacks, }—bar knobs, 2—black dial 
plates i—4§-volt battery, |—flashlight ce 2—bind 
ng posts phones plywood and masonite 
board, hardware, solder and wire 

end 


Suggested by Lealic Indionay Ind 
“Sometimes I wish I had a motor driven 


antenna! 
RADIO-ELECTRONICS 


3 For Direct Drive Circuits... | 
ta | 
( 
Cae 
Stencer wenstormers are listed in Helverd Sams’ Photofects Folders 
q 2) 

3 
BeAVEN 


Superiority 
unbeatable combination! 


] World Famous — es ? Fabulous new 
Rectangular 21” 
630TS “Cylindrical” 
Picture Tube 
CHASSIS tre Tu 
Licensed by With tilted 
t 
R.C.A. 
30 Tubes With 


C.R.T. Chassis 


New Miracle 


CASCODE 


TUNER 


a“ 
RECTANGULAR BLACK 
2 “CYLINDRICAL” TUBE 
7 STANDARD RECTANGULAR 


BLACK TUBE 
17999 | 


industry's latest advance in the 
Complete Chassis including Speaker elimination of glare, reflection and Complete Chassis lacleding Specker 
F.0.8. E. Newark, N. J. distortion. A combination that is F.0.8. E. Newert, WN. 4. 

incomparable in the field! 


4 Provision 


for 


UHF 
as and COLOR 


@ Best for fringe area reception NO EXTRA CHARGES — 

@ Improved keyed A. G. C. & 

@ Full 4 megacycles 14,000 to 16,000 output 

@ A.F.C. Sync Separator Syncrolok Improved la MEDIATE DELIVERY — 

@ 25 Microvolts or better 

@ Complete chassis with tubes aligned 
@ Use 70° to 90° deflection yoke coil iin 

@ Cascode tuner F.M. Radio, (Chassis equipped with 12-inch speaker, 
@ 6-inch ‘True-to-Life’ speaker $5.00 additional) 


Export Orders Filled 


GEM RADIO & TELEVISION CORPORATION 


900 Passaic Avenue e East Newark, N. J. 
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Finds Intermittent 
Condensers Instantly 
NET 


Pre ling up 


hea Tests with 

pow Require 
ad ent See 

guesswork Save 

venier 

probe size long 


See Your Dist or Order Direct 
PRES-PROBE CO. 


4034 N. Sisth St. 12. Wisc 


Dependability. . 


, an important reason why leading manufacturers 
prefer General Industries’ 3-Speed Phonomotors 


Year after year, General Industries’ Smooth Power 
Phonomotors provide trouble-free performance— backing 
up fine radio, television and record-changer engineering 
with highest quality motor design and construction. 


Write for complete information, including specifications, 
design features and dimensions. Quantity price 


quotations available on request. 


THE GENERAL INDUSTRIES CO. 
DEPARTMENT ME + ELYRIA, OHIO 


HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 


We hove o number of olert young men who hove 
completed intensive tra 


They 


ning in Radio and Tele- 
earned their trades thor 
equipment under 
supervision If you need a 
te for an out 


vision Repairing 
Oughly by work 
Persona 


g of actua 
expert 
trained man, we invite you to wr 
line of our course 
graduate 


and for a prospectus of the 
No fees. of course Address 


Placement Manager, Dept. P108-3 
COMMERCIAL TRADES INSTITUTE 


1400 Greenieot Chicago 26 


Construction 


PUTTING NEW LIFE 
IN MIDGET SETS 


By C. E. COHN 


ireu shown here i 


way of squeezing a ttle 
ot 


which do not already ha 


formance out those ordinary 2-gang 


perhets 


an rf and whict an ex 


It is essentia ar 


aperiod. 


stage, 


ternal antenna 


stave with an 


and requires only 


one resistor 


Connecting it to the re 


ple. First, find a suita | ‘ I 
stall the tube socket he ar 
tenna coil as possible, eithe on t 
main chassis or on a subcha ‘i 2 


connect the primary of the antenna « 


from its present connectior { 
nect one end to the B-p and the 
other end to the plate of the me 


The sereen of the 
screen 


new tube 


tern 


converter 


rest connector how cor 
necting the bottom end of the gt 
sistor to the bottom end of the antenr 
oll secondary to get a.v \ 
cutoff v.f. pentode can he 

This stage is extreme easy to put 
operation, and because of the resistar 
in the grid circuit, cannot possi 
cillate. There is no cross-modulatior 
that would be caused normally | th 


ise of a remote-cutotf tube. Howeve 


will induce modulation hun nto 
signal if there is any trace of hun mn 
the chassis. This can be easily elin 
nated in an ax set—with a good 
ground connection, In a transformerle 
set, try the plug both ways and use the 
polarity that gives best operation, since 
a ground connection is not permissible 


The circuit improves the performances 
of the set in almost every respect. There 
is a slight increase in gain and in noise 
and there is a decided improve 
action. However, tl 
improvement wil 


figure, 
ment a.v.c. 
greatest 
gives is in image rejection. If 
an ordinary 2-gang superhet across the 


ower part of the broadcast bar 

550 to about 700 ke, you are likely t 
notice a number of whistles, which ar 
caused by image interference from sta 
tions in the upper part of the band 
These image stations are so far away 
from the signal you would think that 
the antenna tuned circuit could sepa 


rate them, but in many sets 
The effective Q and the selectivity of 


the mixer circuit are greatly increase 
6SK7 or Equiv 6SA7, Erc 
CONY 
lant co 
pe SEC 
TO CONV SCREEN i 
8+ 
Ana 


An untuned r.f. stage improves the set 
RADIO-ELECTRONICS 


New Supreme W952 TV Manual 


Newded INCLUDES ALL — SETS AMAZING BARGAIN OFFER 


Most - Often 


The new manua 


t t t t 
markable vali offered by Suprean “Pub 
- rs) ever n 

r in n their of busine I 
pra 
[elevision elev ng ma $ 

make 

nanuais [or 


2 i 
: competi I el 
as Each ma al 
@ re ical Lelevisk repa 
each such lar 
bee 1d many spread diagram with practic il fa } 
prin Here is your TV service material diagran charts 
nomen | to he Ip you become an expert, and at only $3 extra-large blueprints or $10 
are 


—————— and $2 per manual but as pis special val 
L_—— — FIND—FIX ALL TV FAULTS priced at $3 and §2 each, Onl 


Use the new 1952 TV manual and the earlie we cae Ad one million TV and radio ma 
952 TV Manual see listing at left) to help you it? uals can Offer such bargains based or re 
. rv Cuts hour-wasting jobs t mendous volume-sales 
r Use patterns for quick 
t cause of trout 
83 ment. oF loo cause of troub YOURS TO USE ON TRIAL 
1951 TV Manual. + S No & With these te Be ready to repair any TV set by having 
‘ . ” $3 na ‘ cil your shop all five Television Manuals described 
1950 TV Manual. | r rma scope you can g ave ndre at left. Or try the new 1952 TV manual to set 
ry kes f ul tratec 1 ing = what an amazing bargain you get for only $3 
cate hat isea t nme 
t $B fault. Or Order on no-risk trial by using coupon a 
fc . coupon at bottom of page bottom of page 


1949 TV Manual = 


SUPREME RADIO MANUALS 


Just Out New 1951 Radio 


Now you benefit 
money with Supreme amazing mat 


1948 TV Manual ba a 


3 


1947 FM and TV Manual [bata 
rM 


~ M , ual scoop. This one giant volume ha 
4 all the service data you need on a 

1951 
recent radio sets. Here you have 


RADIO clearly-printed large schema 
needed alignment data, par 
DIAGRAMS voltage values, and informat 
oud Se stage gain, location of 
dial stringing illustratior rh 
the help you need to find to 


in a jiffy. The new 1951 radio mar 

is a worthy companion to the 10 

vious volumes used to an advantagt 
os 

acre by over 132,000 shrewd radio me 


BIGGEST BARGAIN IN SERVICE DATA 
Wise servicemen know that Supre me Publications manua 
have all the material needed at the lowest price For the re 
markable bargain price (only $2 for most volumes) yu are 
COMPLETE assured of having on hand needed diagrams and al! other esser 
3 VOLUMES tial repair facts on almost all sets you will ever service. Ever 
S3fersons popular radio of all makes, from old-timers to new 1951 set 


covered. Select manuals wanted, see list below 


$3.9 1 
EE 
K 
‘ Ka 
. 
he hawt + 1950 1949 1948 1947 1946 1942 1941 1940 1939 1926-1938 
“on r r Each Manual only $2 '49, $2.50); 192 pages of diagrams, DIAGRAMS 
$3.95 er to pay or , alignment data, voltage, values, parts lists, and service 240 PAGES 
hints; large size, 8 x11. Teo order see coupon be ow. PRICE $2.50 
Yours To TRY FOR 10 DAYS prvecceneccosunsecsccuanensssancucuaneseunecns 
! no-risk coupe ight. and receive the Svolume COURSE : NO-RISK TRIAL ORDER COUPON |: 
Radio Diagram Manuals ' 
‘ 1951 Tv $3 1950 Tv. $3 1949 Tv $3 = $2 50 
Radic & Electronics Course, 33 lessons $3 es 1947 PRICED 
1942 
Sold by all Leading Radio Jobbers 
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HOME-STUDY COURSE | ce 
NEW AMAZING OFFER — q 


NEW—THE 
SENSATIONAL 


MANUAL 


QUESTIONS AND ANSWERS 
Guibde 


$3.75 FROM 
ON DIRECT 
EDITORS. ENCINEERS, 


10% 


Stes 


GIANT SALE 


630-DX CHASSIS 


Tubes— 


RMA Guerenteed—Factor 
ready to play 
hordwore ond tnobs 


630 Standard Chassis, net 


_ Construction 


GET YOUR 
COMMERCIAL 
RADIOTELEPHONE 


WITH THIS BRAND WEW BOOK 
Now in one convenient volume, 
everything you need to obtain 
following elements: 


Questions On Basic Law 


Basic Operating Practice 


Basic Radiotelephone 


Advanced Radiotelephone 


YOUR DISTRIBUTOR 
MAIL 


1305 KENWOOD A BARBARA, CALIF 


Blonde finish add $10 
Every beautiful cabinet, in richly finished, hand rubbed mahogany will 
stand out in any room. Made special to house the 630 chassis, they will 
"19" or 20” picture tube. Every cabinet is custom styled, made 
by craftsmen and guoranteed perfect. Includes safety glass, mask & 
mounting brackets. Order Now and Save 45%,! 


Wired 5159: 


and the whistles practically disappeas 

Replacing the original antenna coil 
with a matching r.f. coil may give a 
slight increase in gain. This is espe- 
cially true if the antenna coil has a 
low-impedance primary. If the primary 
winding is high-impedance (a large 
universal-wound coil) it may be we 
matched to a pentode plate. Exper 
ment will tell. Even more gain may he 
obtained (especially at the low-fre 
quency end of the dial) by using a 
choke (or untuned antenna) coil in 
place of the grid resistor. This co 
should be trimmed till it resonates just 
beyond the low-frequency end of the 
band. There is some danger of oscilla- 
tion with this hookup. Increasing ths 
grid resistor from 10,000 to 50,000 may 
increase volume. 

This circuit can be used in an all- 
wave set, being fully effective to the 
highest ranges. In such receivers, the 
plate and B-plus connections previous 
made to the antenna winding will now 
be made to the antenna and ground 
connections on the bandswitch respe 
tively. In most cases, this circuit, giv 
added performance 

Some commercial sets use an arrange 
ment in which the antenna coil (or 
built-in loop) is used in the grid circuit 
of a tuned r.f. stage whose plate is fed 
through an r.f. choke coil. A .000l-uf 
capacitor couples the r.f. plate to the 
control grid of the mixer. A ‘2-megohm 
resistor from the mixer grid to the 
a.v.c. line allows bias control. 


—end— 


Save on Chassis, Tubes, 
Cabinets, Accessories, etc. 
LUXURIOUS, NEW TV CABINETS 


For 630 Chassis, 17”, 19", & 20” Picture Tubes 


Custom 
Styled 


TV PICTURE TUBES 


CRYSTAL CLEAR 


Sieeve & Ring tor 1° 


TV TUBE ACCESSORIES—-ANTENNAS 
Each Specially Priced! 
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ie Metal 3.85 
4.04 
(7.95 


Black Foc and New—Stondard Brands— 


LUCITE MASKS 


2 
Lots of 12—-$2.69 ea 
v 


Lots of 12—§2. 69 ea. 


6-Months Guorantee—non pro-rate 
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Sealed Cartons 
RO-Glass $24.95 [6HP4 RO-Glass $33.95 


RO-Glass 24.95 178P4 RE-Giass 29.95 
RE-Glass 24.95 |9AP4A RO-Meta!l 37.95 
RO-Metal 31.95 20CP4 RE-Giass 37.95 


24AP4 RO-Metal 69.95 
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Photo of the trim-looking unit and the associated plug-in multiplier probes. 


SENSITIVE R.F. VOLTMETER 


By A. STRATMOEN 


diode 
costs a good deal of 


GOOD vacuum-tube 
voltmeter 
money. It 
to operate 


type 


also requires power 
the diode. The 


illustrated can be constructed for about 


one 


ten dollars and be designed to cover 
many ranges by increasing the case 
size and multiplier resistance. It is 


ready to operate instantly and requires 
no connection to the line. It isn’t 
even have a ground con- 
nection as body capacitance is enough to 
provide a return path. But for safety's 
sake it is best to ground it, especially 
if there is high-voltage d.c. around. 
Where d.c. is present in the circuit an 
external blocking capacitor is necessary. 

Originally built for amateur use, this 
circuit can be used to measure relative 
values of the voltage (with a more 
sensitive meter and a higher voltage 
multiplier) at the plate of horizontal 
output tubes or high voltage rectifiers 
in TV The meter should present 
about the same load as the picture tube 
and the filter capacitor. 

The popular germanium diode probe 
used for measuring r.f. voltage is usu- 
ally limited to 30 volts maximum, 
more 
voltage 
if the 


power 
necessary to 


sets. 


as 


than this might exceed the back 
rating of the crystal, especially 
waveform is 


not a sine wave. 


Some crystal diode rectifiers can be 


used up to 150 volts, and with a capaci- 


tance-type multiplier will safely read 
almost any voltage. 

The unit to be described has been 
used for quantitative tests on trans- 
mitters and open-wire feeder lines to 
antennas. The illustrations show that 


the case is used as a three-section shield 

two sections around the probe which 
is also the multiplier, and one around 
the meter and rectifier assembly. The 
shield around the probe must have a 
low capacitance to the resistors or some 


of the current will pass directly to 
ground without registering on the 
meter. The multiplier must be shielded 


to prevent the sensitive low-voltage end 
of the multiplier from picking up r.f. 
both from the source and from the high- 
voltage end through distributed capaci- 
tance. The two-section box shield does 
this without introducing too much capac- 
itance to ground. The capacitive effect 


is minimized further by using a fairly | 


large meter current. 


450 ohms per volt. This does load the 
circuit somewhat but for transmitting 
work this is not undesirable. 


A 0-1 ma meter is | 
used but the over-all sensitivity is about | 


The case is constructed of 52S'%%H | 


aluminum sheet. This alloy combines 


View of the inner construction, showing the resistor shielding and the components. 
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TESTER 


1 PA TUBE 
TESTER-REACTIVATOR 


performs 2 vital functions: 
@ Tests Picture Tubes 


@ Renews Brightness of Many 
Dim Picture Tubes 


It's a TESTER: 


Without removing picture tube from set, you apply 
this precise instrument to:— 


@ Measure Cathode emission 
©@ Locate shorts between elements 


@ Locate high resistance shorts or leakage 
as high as 3 megohms 


It's a REACTIVATOR 


for dim CR Picture Tubes 


Revives dim TV Picture Tubes, 

tubes from sets. Works on a great many tubes with 
low light output, if there's no mechanical defect in 

tube. 110 V—60 cycles. Portable, weighs only 3 

lbs. One or two applications pays for instrument 
SATISFACTION GUARANTEED 

or money refunded if you pn 

the instrument in 10 days in good 

condition. 

-— RUSH THIS COUPON- 


without removal of 


| TRANSVISION, INC J 

DEPT. ac NEW ROCHELLE, WN. Y. J 
| end me ___. CR Tube Tester Re ‘ j 
{OE sed find $_ deposit. 
Enclosed find $___in full. Send prepaid. J 
Address. 
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Construction 
money MAKER | 
for the | 
e f 
price 0 
A 
: 
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®@ As the name imphes, we ask you vided for future t 


Dynamic test principle ts employed to over 700 types 


each tube element. Tests can be built-in roll chart 


hese “Challenger” 


50 


Condenser Test 
Tester Oscillator 
Model Model 

112 106 


gach 


No need to count flashes on the elec Harmonies calib 


“Service Engineered” DAYTON 2, OHIO The Ca 


Test Equipment 


ise, thus avoiding 


| to compare our “Challenger” instru obsolescence. Push-button and se- 


ments with any and all others at lector switch controls simplify oper- 

nywhere near the price ation. The 4-inch-square meter ts 
| In the Model 115 “Challenger easy to read. The instrument gives 
| Tube Tester, the famous Jackson complete short tests. It is applicable 


of tubes inc luding 


Separate voltages are applied to TV amplifiers and rectifiers. The 


is frequently re- 


made under actual use conditions vised to provide data on new tubes 

i A feature of this instrument ts the This service is free for one year 
A high voltage power supply, It af Finish ts attractive Challenger 
fords more accurate results because Green with harmonizing knobs, me 
: of high plite voltages—over 200 v ter cover, and push-buttons. Size, as 
; for some types of tubes of all “Challenger” instruments, ts 
Spare socket positions are pro- 13” x 942” x $42”. Weight, 11 Ibs. 


$s 


Push-button controlled Provides Here's a “Challenger” instrument for 
quick positive range selection for testing AM and EFM raduwws. It is 
capacity and leakage tests. Shows up also used as an auxiliary TV marker 
ill types of faulty condensers, using generator Range of fundamental 
1; new method for detecting leakage frequencies is 100 ke to 54 me 


rated 54 me to 216 


tron ray tube indicator! Test voltages me. Two-circuit attenuator controls 
from 20 ¥) to SOO vo in siK steps signal strength. 400 cycle audio mod 
Glass-enclosed dial with Jackson ulation, or may be used for straight 
Scale Expander” pointer which dou RF unmodulated signal. Accuracy is 
bles effective scale length. Power fac '2 of 1% in all ranges. Same finish 
tor measured on Direct Reading and dimensions as other “Challen 
Seale calibrated from 0 to 60% ger” instruments. Compare this in- 
Ranges from 00001 to 1000 mfd in strument with any low-priced signal 
four steps generator or with any so-called kit 


JACKSON ELECTRICAL INSTRUMENT CO. 


In Canada: 


nadian Marconi Co 


Construction 


stiffness and workability. For an &x4x 


inch case, sheeting of .025 gauge 


about right. The sides weve 


be heavier since it isn’t nece ur t 
bend them. One side riveted wpe 
manently and the other ne j fast 
ened with self-tapping screw Two pa 
titior reinforce the side hield 
multiplier, and divide the case into three 
sections. The construction of the inne 
hields and banana jack support st 
he completed before assembling the case 
The multiplier resistance for ene 
range may be determined | ising ar 
io-frequency voltage and an act 
a.c. voltmeter. Start w 
450 ohms per volt. The multiplier 
would be accurate only f« ne wave 
as most voltmeters read r.n value 
The multiplier should have at least 
three resistors, especially for the higene 
ranges. On the 1,500-volt inge the re 


tors may di 


Watts so the total 


adequate. It is preferable to have th 
resistors in a multiplier as nea lent 
cal as possible in wattage and ohmage 
The probe-multiplier are nace 
Amphenol polystyrene t ng and rod 
',-inch rods just fit int «-inch tubing 
o these sizes are LA h lengt 
of rod is drilled axially and tay if 
the 6-32 thread of star rd anana 
plugs. It is difficult to drill th traight ‘ 
unless the rod is placed in. the ! 
chuck and the drill bit « ped ir 
vise. This rod is then cemented in tl 
end of a piece of tubing with p 
rene cement and a harder 


Then a ‘44-inch hole is drilled alongside 
the threads for the resistor lead, Afte 


the resistor string is made up use 


length of ‘y-inch brass welding rod at 
one end for the probe tip. The resistor 
should be so spaced that about half of 
the last one will be inside the inne 
shield when the probe s plugged u 
After making a final check of the mult 
plier for accuracy, seal the probe end 
with a section of rod drilled to fit the 


welding rod, and cement it in place 
The meter illustrated use four probe 


to give 0-8, 30, and 


Diagram of the diode-type voltmeter 


ranges. The circuit was selected because 
it gives linear readings 
3-volt scale, allowing d.c. meter scale 

to be used. A 1N35 dual crystal (having 
matched characteristics) is used in pref 
erence to the IN34 types 


on all but the 


Materials for Voltmeter 

One 0-! ma meter, one .0!-1f mica capacitor 
one germanium crystal, some '/4-inch 
polystyrene rods, several lengths of ¥%-inch 
polystyrene tubing 5!/2 inches long, severa 
pieces of brass welding rod, several banana 
plugs, o jack with insulating washers, three 
matched I-watt 5°, tolerance resistors (see 
text}, per multiplier-probe, and solder. Severo 
.025-gauge 52S'/2H aluminum sheets, binding 
posts, hardware, etc 


end 
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A VISUAL ALARM 
FOR HARD-OF-HEARING 


By RICHARD H. HOUSTON 


One member of our household is some 
what hard-of-hearing, althougt not 
enough so to be considered really deaf 
On numerous occasions he is left to hold 
the fort alone for an evening as general 
custodian and baby sitter. While not a 
professional, he enjoys the family T\ 
receiver in true sitter style. Now this 
Is where a problem arises. With the 
receiver volume at a fairly high level, 
the telephone bell is not sufficiently loud 


to attract the sitter’s attention if he ts 
absorbed in a TV program. This diffi- 
culty caused several evenings of anx- 
ety when a call home produced no 
response. 

Some kind of signal or alarm with 
more attention- getting power! was 
needed. We considered using a mike, 


amplifier, and speaker which would 
make the sound of the phone bell muct 
louder. The baby sitter would hear it 
but so would the baby! Some other 


method would have to be used 

\ little thought brought up the idea 

ising a light as the signal. The 
win developed quick 
A microphone picks up the sound of 
the telephone bell and an electronic « 
cuit operates a relay, which in turn 
ashes a light near the TV screen. It 


The control unit shown in the dia- 
gram is built in a conventional chassis 
to be mounted in a wooden cabinet. A 


1 amplifier 


two-stage resistance-co 
raises the voltage from the microphone 
to a level of 20 volts or more (depend 
ing on the mike output). The amplifier 
output is rectified by the 6AL5, pro 
ducing a positive voltage at the cath- 
odes. This positive potential is present 
only when sound is being picked up 


by the mike 


2 | SE 


Schematic of the sound-operated alarm. 
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SS SD 
‘ 
FEATURES: 

Ss CONSERVATIVE 

FACTORY RATINGS 4 
S33, EXCEPTIONAL 

PICTURE QUALITY 
WEATHER-DURABLE 


CONSTRUCTION 


= 
= a 
=== 
=== mm There's no finer antenna at any a 
Guessing price! Every model — whether 
Six 
for high signal areas or remote 
is costly 
=== locations — assures full audio 
= 
tn) on and video bandpass, high gain 
= 5 FRINGE and high signal to noise ratio ‘ 
=: 
All materials used in their con- 
See | AREA 
Sos struction are weather-tested to 
Be, installations! — insure maximum service life 
under the most gruelling clima- 
Oa picture quolity in tic conditions. For finer pictures 
Cee remote oreas by installing the _and lasting installations, install 
DAO in” “Cc 
THE 8X-TV does not B. 
provide usable signol, TV eams — your key to complete 
reception is impractical! antenna satisfaction. Write for 
new catalogs, today! 


“CONICAL-V-BEAMS” are covered by Patent No. 23,346 
CANADIAN and FOREIGN PATENTS PENDING 


AMERICA’S 
OUTSTANDING 
TELEVISION 
BEAM 


NICAL-V-BEAMS 


EASY TO LEARN CODE 


Valuable Manual Yours—F REE 
“ " from 


alphatet FEILER ENGINEERING CO. Dept. 3RCZ-! 
ssages on all subjects 8026 N. Monticeile Skokie. (Suburb of Chica 
ce 5 wo 40 WPM. Always 


PARTS—TUBES—KITS— 


operators 
mh the instructowrapn System 
nt rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Ra. Dept. RC. Cricage 40. 


Stanweek TV ¢ K Special $3.95 
TV Kit $65.00 
FOF 

CERTIFIED TELEVISION LABORATORIES 

Dept. C, 550 th Ave., Brooklyr NY 
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Construction 


an -. | The positive voltage from the 6AL5 


| is applied to the grid of a 2D21 thyra- 
tron, causing it to conduct and operate 
the relay in its plate circuit. The con 


Anyway you look atit— 
’ tacts of the relay are in series with 
IT S THE BEST TV the a.c. line and the ac output recep- 
f sufficient 


tacle. Thus when a sound of 
intensity is picked up by the micr 
phone, the relay contacts close and turn 
on a lamp plugged into the a.c. output 
receptacle. The lamp is placed so that 
it could not fail to attract attention, 
using an extension cord if necessary 
(Use a small Photoflood lamp—it wil 
be seen anywhere in the room 
Editor.) 

Most circuits of this type need 
a source of negative voltage to keep 


ONE OUTSTANDING FEATURE: the thyratron from firing during no- 
LOWER IN COST THAN OTHER LEADLINES signal intervals. A negative-voitage 


power supply would do the trick, but 


PURPORTED TO GIVE YOU THE SAME RESULTS it would increase the size and cost 


¢ t sour s 18 
OTHERS EQUALLY IMPORTANT — Fortunately another irce of bias i 
‘ia already at hand, since we may use a. 
{ voltage as bias. The voltage of the 
e Sharp, clean ‘snow-tree” pictures filament windings of the power trans 
e Correct impedence for “ghost-free” reception. Nominal 300 ohms former, reverses polarity at the same 
| time as that of the high-voltage wind 
Correct spacing for minimum radiation loss Less than of operating 
F: ing. If this low voltage is tied to the 
; wave length 


control grid so the grid goes negative 
e Fully insulated—approved by safety experts when the plate goes positive, no ari 
will occur during this half-cycle. When 
the grid goes positive, the plate will 
go negative, and still no plate current 
© High-efhciency conductors: Flexible, stranded—to insure long life will flow. Thus we have an a.c. bias 
doing essentially the work of a con- 
stant negative d.c. bias. 


e Pure, unadulterated polyethylene insulation—specially treated by our 
chemists for extreme weather 


© Easily installed—with standard insulators 


Packaged in convenient lengths: 100’, 250’, $00’, 1,000", 2,500" 


The positive voltage from the 6AL5 
e AT YOUR DEALERS, or Write For Free Samples and Literature rectifier is added to this a.c. bias at 
the grid of the 2D21. When the positive 
voltage becomes sufficient to cancel the 


*Patent Pending *Trade Mark U S.and Foreign Patents Pending action of the negative a.c. grid swing, 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER the 2D21 conducts on each half-cycle 
that its plate is positive, since the grid 


1014 FAIR OAKS AVENUE is no longer negative during this period 

on orl INC Thus, each time the microphone picks 
SOUTH PASADENA, CALIFORNIA up sound of sufficient intensity, the 

thyratron fires and its plate current 


closes the relay and energizes the a.c 
output receptacle 


OTHER OUTSTANDING GOODLINE PRODUCTS: 
VARIABLE TELETRAPS —2: Highly effective for eliminating interfer- Since the plate-current flow through 


the winding of the relay is a series o 
pulses, capacitor Cl was added to pre- 
vent the relay from chattering. Note 
the polarity indications on Cl, The re 
lay may be any type whose contacts 
will handle 2 or 3 amps. and which will 
close on a current of 35 to 50 ma. The 
value of resistance of R1 is best deter 
mined experimentally, but will be 
roughly 3,000 ohms less the resistance 
of the relay. Omit R1 if the relay re- 
sistance is 3,000 ohms or more 


ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 
its tuning range 

HI-PASS FILTER: Eliminates or greatly reduces interference picked up 
by 1. F. AMPLIFIER or TV RECEIVER —interference arising from strong, 
local low-frequency fields: X-Ray, Diathermy Equipment, Neon Lights, 
Etc., Ete 


Potentiometer R2 is a sensitivity con 
trol. It controls the a.c. bias applied 


WANTED to the grid of the 2D21. The clockwise 


end of R2 should be grounded. Note 


DEGREE IN 27 MONTHS TO BUY 


» 6 3-V iInding ) > 0 
Complete Radio Engineering course including Telev with the 6.3-volt winding on the power 
U HF and F M Bachelor of Science Degree also Large and small quantities of new or transformer to supply the a.c. bias 


Elect Chem and Aero En Bus 
used electronic government or manvu- across the control. This is necessary be- 
abs Low cost Prep courses Personal facturers’ surplus tubes and equipment. cause 6.3 volts was too low to provide 


instruction Fou a 1884 Pic nt 
ce Grevtnn shortage of pire Highest prices paid. State quantity, reliable operation. Make sure the two 
Prepare now for unlimited opportunities condition and best price in first letter. filament windings are in series adding 


ahead Enter September Jonvery March 
lune Write for catolog 


not bucking. An a.c. voltmeter will 
when the two are adding by ir 


Box No. F-2 c/o Redio-Electronics 
25 West Broedway snow 
New York 7, N.Y. | dicating a total voltage of about 


(Continued on page 107) 
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spot shape control for spot adjustment — to qrve really sharp 
| of ten tubes including CR tube and five mimatures 
aded vertical amplifiers followed by phase splitter and balanced 
b-pull deflection amplifiers 
reduced retrace time 
attenvated frequency compensated cathode follower vertical 
Low mmpedance vertical garn control for minimum distortion 
New mounting of phase splitter and deflection amplifier tubes near cr 
tube base 
Greatly semplified wiring layout 
Increased frequency response — useful to 5 Mc 
Tremendous sensitivity O3V RMS per inch Vertical ~ 6V RMS per inch 
Horsontol 
Dual control 


Positive of negative peak internal synchromiation 


n vernier sweep frequency circuit — smoother acting 


Model 


shipping W 
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@ New styling, — formed case for beauty 


@ New truly compact size Cabinet 4'5° deep by 4-11 16" wide by 
high 
@ Quality 200 microamp meter 


MOL @ New ohms battery holding clamp ond spring clip — ossurance of 
VA M TUBE VO METER I electrical contact 


@ Highest quality precision resistors in multiplier circuit 
@ Calibrotes on both AC ond DC for moximum accuracy 


@ Terrific coverage — reads from '2V to 1000V AC, '2V to 1000V DC ond 
1 to over 1 billion ohms resistance 

@ large. clearly marked meter scales indicate ohms, AC Volts, DC Volts 
ond OB — has rero set mark for FM alignment 

@ New styling presents attractive and professional appearance 
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Model $G-e 
Shipping Wt. 7 Ibs 


vements. Covers 

I ils and up to 150 
“He uthkit ideal as a 
y set by means of both 
trument has new 


scillator. The kit is 
fin the power supply. 
mn making only one 


scillator provides internal modulation and is also available 
led allows the oscillator to be modulated by 
or tor fidelity testing of receivers Comes complete, all tubes, 
every part. The truction manual has step-by-step instructions and 


and tun to build a Heathkit Model SG-6 Signal Generator, 
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TUBE CHECKER KIT 


Otten cu 


The Tube f a MUST for radio repair men 
h this builds customer confidence. In your 
The Heathkit tube checker will 


ished birch cabinet an attractive 


vec ke 


oxtals prong miniatures, 9 prong n 

types. AND IT'S FAST TO OPERATE 
s of tubes, and the smooth acting, simpli 

Ips 
nt 1s designed so that you will be able to test 1 
lata srotection against obsolescer 
gh testing 
ia r hlament continuity 
is in three color ading and also has a ‘‘line-set™ mark 
Model TC-1 

Cad chic oul 
Shipping Wt 12 Ibs Ii find this tube 


hecker kit a good investment — and it’s only 
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checks for opens, shorts, each eler 


A large BAD-’?-GOOD meter scale 


t 


RADIO-ELECTRONIC 


3 102 
The new Heathkit Signal Generator Kit has dozens of 4 a 
the exe edt cot OKRet megacycles on tund 
tep atte stor and y variable output contre 
sture HE tubes to easily handle the high frequencie 
4 ( aster « ator atict i Wave a 
\ ure sprecasion wound and or calibrat 
an exte il ‘ 
‘ et, test icad 
pitonals, lcs casy 
NE 
ND UNIy 
CONDENSER CHECKE ACER 
Only 
ga 
are leakage hon Linds detective parts 
t abs polanzing jrage ca f switching ranges 
wer factor of cle S mes Als, h 
plete th 
other 
| Aeathhit 
‘ 
4 pairing iw have a 
erve all these ¢ tions 
at s. t lights 
‘ © peat ven, free 
4 $29.50 
i: YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE ’ 


MODEL AV-1 acs the voltame rine 
Shipping weight 5 Ibs. ranges in stey t 
The inst ent is extrer pact 


AUDIO FREQUENCY ‘hi METER KIT 


\ set Uf 
h frequencies Shipping wt. 18 Ibs 


Aeathhil SQUARE WAVE 
GENERATOR KIT 


a The new Heathkit Square Wave Generator Kit with its | KC square wave opens an entirely new 
fe ta te g. Square wave testing er this w rang ry quick show high and low 

of t permit easy a tment of high frequer 
amp ident gi sits demonstrate trans 


i ibra stage, a pping and squaring stage, and a cathode fol 
r supply is transformer operated and utilizes a full wave rectifier tube 
MODEL SQ-1 
be accurately calibrated, a provi is provided to allow the inst Shipping wt 14 Ibs 


nized with an accurate external source when extreme ac 


Output Is contin y variable between 0 and 25 voles and opera 
rate the wide range of th tr ent cycles to LOO kilo 
Kit is complete with all parts ar 1 instruction manual, and 1s easy to t 


YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 


HEATH COMPANY 
_.. BENTON HARBOR 20, MICHIGAN ¢ 


MARCH, 1952 


3 Yew LABORATORY LINE HEATHKITS _ 
ie price anyone ca ford, an AC VTVM 
ae \ A new kit ¢ ke those sensitive AC 
Here ave be king 
of coverage akes ents ot 
tw tag ‘ ture t 
parts for easy wi ah des inv kt 
: mpanion piece to the VTVM_ For au work, this k 
ATION 
the Heathkit Aud Freq KIT 
ANALYZE 
4 Qua A ple as the best wa 0 
‘ t With the seve hows up thos rening 
cading ranges tor fase and Heathkit ch tre 
$ & grea ‘ \ supplies a choice of 
Input impedance is hist, 1 ca ‘ range ha 
and chanee etween ind age e 
reading In ad between ‘ IM te 0 
equen f esther wave shape A © meter me fat 
pa H amplifier and ontrol supy mpedanc e 
renulator RS power desired level wit The Analyzer section 
onstruction 4 nple, and o and two ‘ eral and proper fit 
read Built upply furnishes all essary vol 
NEW he without this new and efhcren 
‘ 
lower output stage. The pow _ = E 
with 2 sections of LC tleering 
; As a multivibrator ¢ 3 
ment to be accurately 3 
required 
The low impedar 
simple. You'll real 
continuously variat 
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Shipping Wt 15 Ibs 


IMPEDANCE BRIDGE K 


Model 18-18 


Bridge kit ¢ 


LABORATORY PO Weathhit~ LABORATORY 


RESISTANCE DECADE KIT WER SUPPLy KITS 


Variable 

. 25-250V Dc 
ger loads Voltage drops Propor' 

hy Portionally 


IN ONF OHM STEMS HY ppls and ened | 
greatest 4 Ament 
ed Val Adle 
either DC reading 
Shipping Wt 4 ibs Ix age our e 
Brulge 4 D VDC ‘Model Ps. 
ment ha S-1 Ship. Wt 20 Ibs 
Decade Kit has a with power transformer Position and pilot light 
i, 3 lament transf 


ta mpletely punched rmer, meter 
» manual, and all formed cha 
ah OCONEE parts to make th 


Reathhil” HIGH FIDELITY. . 
ECONOMY. . . 6 WATT AMPLIFIER KIT 
AMPLIFIER KIT Our ante amir the mee 
thkit A 


This ¢ H upply with case. The 
anst er was selected because of 
we t good freque response and wide 
wi jualit t ‘ t pedame i 
tee ase for hieid ang maxi 
x he 4 tual 
j 
i 5 r the al qua ‘ 
‘ 


Model A-4 
8 Ibs 


Ship wr 


Tube 


MODEL A-6 For tuner and crystal ph 


MODEL A-6A: Features an added 6S) 
ame cartrid t 


t with rest « tla tage preampliher pera ef variable 
4 ge phono mike and either tune standa tal pt 
pace pukup A three px n selector switch provides flexible swit ‘ 35 50 
of upping We. 18 It . 


Tree HEATH 
BENTON HARBOR 20, MICHIGAN 
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| 
Shipping We 8 It : 
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Model BE-3 
Shipping Wt. 17 Ibs. 


Can be used as bottery charger 


deck 


adjuse 
Molde 


Model AG-7 


vegiigible Dt Shipping Wt 15 
ing circuit 


nstru 


ed 
frequenc 
plete 


a comp 


T.V. ALIGNMENT GENERATOR K 


Here is an excellent TV Alignment Generator designed to do TV service work quickly, 
easily, and properly. The Model TS-2 when used in conjunction with an oscilloscope pro- 


vides a means of correctly aligning television receivers 
The instrument provides a frequency modulated signal covering, in two bands, the range 
of 10 to 90 Mc. and 150 to 230 Mc. —thus, ALL ALLOCATED TV CHANNELS AS 
WELL AS IF FREQUENCIES ARE COVERED 
An absorption type frequency marker covers from 20 to 75 Mc. in two ranges — there- 
fore, you have a simple, convenient means of frequency checking of IF’s, independent of 


oscillator calibration 
Sweep width is controlled from the front panel and covers a sweep deviation of 0-12 


Mc. — all the sweep you could possibly need or want 
And still other excellent features are: Horizontal sweep voltage 
available at the front panel (and controlled with a phasing con- Model TS-2 
Shipping Wt. 20 Ibs 


trol — both step and continuously variable attenuation for setting 
the output signal to the desired level — a convenient instrument 

stand-by position —vernier drive of both oscillator and marker 

tuning condensers — and blanking for establishing a single trace S$ 


with base reterence level. Make your work easier, save time, and 
repair with confidence order your Heathkit TV Alignment 


Generator now! 


...BENTON HARBOR 20, 


n 
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Continuously voeriable output 0 - 8 Volts 
Heavy duty Mallory 17 disk type mognesium copper sulfide rectifier 
Automatic overload relay for maximum protection. Self-resetting type 
ideal for battery, aircraft and morine radios 

tread both voltage oni amperage 


Ducal Volt and Ammeters 
sw tching 
w Heathkit M 
A 
I w 


ANDITE 


ohn portal 
high q 


Mountir ! 
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lesigned Specially 
bracket 
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Micro-ar 
P meter mx 


DC and AC vole 
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Jhms range 0. 
00 000 | 
N 
)- 10 Ma, 0 100 
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from com 
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orial diagrams 
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SMOoth acting 

Control, } 
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00 ~ 1000 
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Model 
Model Kit 
1600 Ke 
10 Ibs. 


to 
We 


Model FM.2 


Ship Wt ® Ibs 


MICHIGAN 


BR-1 


Broadcast 


covers 550 


Shipping 


Model AR-1 4 Band 
Receiver Kit covers 550 
Ky 20 Me 
nuous. Extremely high 


Shipping 


to over con 


10 Ibs 


TRUE FM FROM F T U E R 
The He ithkoc EM 1 M IM was desigt for best tonal repr 
P st IM tea true 
Os SH™ mix two OSH” IF ampliners, OSH 


ARIMA sate for connec 


RI 


dial 


ls, and 


has verns 


irnished 


CIT 


HIP VIA 


] Parcel Post 


Express 
Freight 
Best Way 


Item Quantity Item 
Heathkit Oscilloscope Kit — Model O-7 Heathkit H.V. Probe Kit — No. 336 
Heathkit VIVM Kit — Model V-5 Heathkit R.F. Signal Gen. Kit — Model SG-6 
| THeothkit FM Tuner Kit — FM 2 Heathkit Condenser Checker Kit — Model C-2 
y Heathkit Broadcast Receiver Kit — Model BR! a Heathkit Handitester Kit — Model M-1 
Zz THeathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1 
| (He -athkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Mode! RD-1 
jo Heathkit Amplifier Kit — Model A-6 (or A-6A Heathkit Impedance Bridge Kit — Model |B-1B 
Heathki t Tube Checker Kit — Model TC-1 Heathkit A.C. VIVM-KIT — Model AV-1 
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Mode! IM-1 
Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Audio Freq. Meter Kit — Model AF-1 
Heathkit Electronic Switch Kit — Model S 2 Heathkit Square Wave Gen. Kit — Model SQ-1] 
Heothkit TV “Alignment Gen. K it—1S-2 
Heathkit Signal Tracer Kit Model 2 
Heathkit RF. Probe Kit — No. 309 


once. We insure all shipments 


On Express Orders, do not 


will be co 


On Parcel Post Orders, include postage for weight shown and insur 


nclude transportation charges 


they 


lected by the Express Agency at time of delivery 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Enclosed find [] Check [] Money Order for ; 


Please ship C.O.D. [] Postage enclosed for 
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Construction 


If no a.c. voltmeter is obtainable, you 
can find the correct connection by 
determining which of the two possible 
connections produces the loudest hum 
in a pair of headphones connected across 
R2 

Voltage on the plate of the 2D21 
must be out of phase with the a.c. bias 
voltage across R2. That is, plate voltage 
is positive when grid bias is negative, 
and vice versa. Set R2 at the extreme 
counterclockwise position. Be sure no 
signal is coming from the amplifier 
12AX7 tube. Under these conditions, 
the 2D21 will fire (relay operates and 
tube glows blue) when the lead C from 
the relay is connected to one end of 
the high-voltage winding, but will not 
fire when the lead is connected to the 
other end. Leave the lead on the latter 
connection. Advancing R2 to the ex- 
treme clockwise end should now cause 
the thyratron to fire. In practice, the 
control is set so that the 2D21 thyratron 
almost fires, making the unit quite 
sensitive 

A word about the microphone—al- 
most any high-level output mike will 
work nicely. We used the transmitter 
from an otherwise defective sound- 
powered handset. An old earphone 
would do the same job, as would a small 
loudspeaker with an output transform- 
er attached. A carbon mike (old tele- 
phone transmitter) would be O.K., but 
a mike transformer and battery would 
be necessary. Constant drain on the 
battery necessitates frequent replace 
ments. Shield the microphone lead. 

An experimenter who several 
large tubes in his junk box, but no 
miniatures, could build the alarm with- 
out additional purchases. A ‘or 
two 6F5's would replace the 12AX7, 
with different circuit constants as given 
in the resistance-coupled amplifier see- 
tion of a tube handbook. An 884 or a 
2050 could replace the 2D21, and a 6X5 
would do the same job as the 6X4. A 
5Y3, 80, or other such rectifier could 
be used if an additional] 6.5-volt winding 
were available on the transformer to 
substitute for the 5-volt winding in the 
bias circuit. 

In addition to its function as a tele- 
phone alarm, the unit may be used in 
several other ways. It can be used to 
signal the ringing of the doorbell, the 
crying of the baby, or even the arrival 
ot the family car in the garage. Frank- 
ly, though, our most enthusiastic user 
so far is the little two-year-old for 
whose protection the unit was designed. 
Does he appreciate our efforts in his 
behalf? Does he realize the security 
this little device affords? We wonder 
he likes to chatter into the mike and 
watch the light wink back! 


Materials for telephone alarm 


Resistors: |—2 2. 2—! megohm. watt: 2— 470,000 
2—220 000. 2—5 600 ohms. watt: I—(Potentiometer) 
500 ohms, wire-wound (see tert) 
Capacitors: (Paper) 2—0! uf, 400 volts: (Electroly 
tic) wf, 450 voits) uf. 450 voits: 2—i uf 
or larger, 25 volts 
Miscellaneous: Tubes |—!2AK7_ |—202! 
1—6X4. 4—Tube sockets receptacle 
Microphone jack |—Power transformer, 550 volts 
ct, 530 ma: 63 volts 2 amp, § volts) 2 amp. i— 
Choke henries 50 ma or more i—Relay spst 
normally open contacts (see text) Hookup wire 
hassis. hardwore etc 

end 
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WE'RE TELLING THE WORLD 
ABOUT FEATHERIDE PICK-UP CARTRIDGES 


---to build more sales for YOU! 


For the first time in pick-up cartridge his- 
tory, the 5,000,000 readers of two great 
national magazines... Better Homes & 
Gardens and Time... will be told that 
their phonograph or record player needs a 


new pick-up installed fromr time to time 
and that you are the man whom they Yfi A VA ’ 
should seek to furnish and install Webster Mtr, Wi, + 


Electric Featheride Pick-up Cartridges. 


Your service problems can be greatly mini- 
mized by standardizing on Webster Electric 
Featheride Pick-up Cartridges. Only two 
models are required for most replacement 
jobs; no charts, no manuals are needed. 
Soth models are handsomely packaged in 
Webster Dri-Pack containers. 


A special metal foil seal, which we eall Dri- 
Seal. protects the erystal, adding life to the 
cartridge and making it practically im- 
pervious to moisture, Both models are 
completely assembled units. They are the 
most versatile, most competitively priced 
and practical pick-up cartridges on the 
market today. 


The features of these two models are briefly 
described below. Send the coupon for com- 
plete technical details. 


leatheride 


WS mopet AX 


Pick-up Cartridge Pick-up Cartridge 
for 78 RPM for 33's, 45 and 78 RPM 


Stote 


1. Special 3-terminal construc- 1. Completety factory assem- z 
tien provides dual output bled in positive-action twist 7 3 
10 v. or bracket 
2. Factory assembled, ready for 2. Bracket easily removed for z 
use integral-twist-mechaoism tone- 
rm installation 
needle furnished 3. Two matching osmium-tipped Ls 
needles furnished 
4. Fits any standard 
mounting 4. Fits standard RIMA 
mountings. 


Service Technician 


Webster Electric Compeny, Clerk end DeKeven Sts., Racine, Wis. 
Plecse send me technical dota on Feaotheride Pick-up Cortridges for reploce- 


> 
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New Patents 


MATTISON 


SILVER ROCKET 


630 CHASSIS With 
TUNEABLE 
BUILT-IN BOOSTER 


for Better DX Reception 


Featuring NEW Super CASCODE 
Tuner and 70° COSINE YOKE 
for edge to edge focus! 


EARLY WARNING PLANE DETECTION SYSTEM 
Patent No. 2.571.386 
David Sarno#, New York, N. Y. (assignor to 
the Radio Corporation of America). 


Tube 
Complement 
28 tubes 

lrectifiers 


2 


All Channel Booster 


tread bar pre 


single or 
is whe 


eliminate tong tea 
erneration and attenua 
© ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 


CABINETS 
MADE IN 


COSMIC RAY ALTIMETER 
Patent No. 2,573,823 
John W. B. Barghausen, Mt. Rainier 
and James A. Van Allen, Silver Spring, Md 
(Assigned to the U.S. Government 
as represented by the Secretary of the Navy} 


t 
MATTISON'S | ARR 
own 
CABINET 
FACTORY! | 


t heights of 3 to 20 ated by a lead barrier 
‘measure the Several counters are 
with height erre Each anode is 5 


Results howr 


FREE! Write for MATTISON’S mer 
handising portfolio explaining 
“THE MATTISON 
UNASSEMBLED PLAN" 


and 
“THE MATTISON 
$1,000,000 FLOOR PLAN" 


Write for the name 
ef your MATTISON 
"distributor nearest 


you. NO OBLIGA 
TION! 
Manstactured with integrity 


Mattison Television & Radio Corp. 


893 Broadway, Dept. E, N. Y. 3, N.Y. 
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New Patents 
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MAGNETIC TAPE REPRODUCER 
Patent No. 2,574,708 
Michael Rettinger, Encino, Calif 
(Assigned to Radio Corp of America) 


pickup work pe . rathe han by 
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TV SOUND SEPARATOR 
Patent No. 2.574.259 
Harold Goldberg, Towson. Md 
(Assigned to Bendix Aviation — ) 
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/ GLAD TO JOIN NOW THERE ARE 
/ THE CAUSE, 
| GRAYBURNE 


want your New Micrometer 
Adjustment and Snap in 


wonderful job 
for 100,000 sets in 
only 5 months 


Loopsticks! 


FERRI-LOOPSTICK and VARI-LOOPSTICK 


Grayburne Loopsticks with magic Ferrite cores. 
obsolete conventional radio loops, ime 
reception amazingly over entire broac cast t 


and pull in hard-to-get stations that . 
can't be heard with ordinary loops 
Highest Sensitivity: Average Q afte 
by edjacent metallic of inductive elements 


efficient at every ang! 


receivers to get better reception 

Greater Receiving Range: Greater 

umform amphfcation over y range 
all at higher signal-to-noiwe rat 
Performance-Proved: Atte: compare 

service dealers coast t , 
100,000 Loopsticks < 
FERRI- LOOPSTICK: 
For permanent inst 
where user desire 


the world’s 


once Loopstick has beer 


most (List 75¢. 
sensitive, — aw Has advantages of Micromete 
compact and Ad ent and one-hole Snap-in Mount! For peaking 
efficient « several stations msecutively. stat 
Small station 1s quickly obtained List $1.00. 
Radio Write for name of your nearest Grayburr 


and free booklet “Ferrites and Thew Appi 


Antennas 
at Low 
Cost! 


shown 
actual 


Model 
M-51 


for emergency communications 


USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS, TO ALHAMBRA, CAL 


DLICALARM 


5 Models For All Systems 
6 VOLT MOBILE 


Says SL. Grant, City Manager, Winchester, Virginia 
Tyneabie 30 50 mC 

I think you have a receiver that is well i 101 
built, and I see no reason why it should not 52 162 ™ 


be in demand by all public works depart 
ments that have a transmitter available 


1S WOLT AC OC 


Users of FM 2-Way Radio Communications pR-3) 
Tuneabie 30 50 ™ 
equipment throughout the entire nation, find va-8 
Polic-Alarm and Monitoradio a welcome in- 352-163 
AIRCRAFT 
novation to low-cost mobile communications 
radio . Am Tuneabie | 2 mC 


115 Volt AC OC 
For Complete Information: See Your Jobber—Or Write Us Today 


RADIO APPARATUS CORPORATION 
55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 


/ 
| 
1 
a 
GRAYBURNE CORPORATION, 103 Lafayette St., New York 13, N. Y. : 
3 
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‘or flawless 


/ NO OTHER CARTRIDGE CAN 
PERFORM LIKE A PICKERING 


CA HYG / paten tod design 


COUPLING 


* DYNAMIC 


the science 


ever the entire eudio character. 
spectrum (20-20 000 cps) 

© full frequency response 

© full transient response 
NO RESONANCES 
NO MISTRACKING 
NO GRINDING OF 
GROOVE WALLS 


Pickering Cartridges transmit 
all ofthe sounds in the musi 
cal spectrum, without toss of 
definition, just as @ fine opti 
cal lens pesses all of the col 
ors in the rainbow 


For \iterature address Dept P 


NOW—Get this expert SELF-TRAINING in 


RADIO, SERVICING 


by ABRAHAM MARCUS 


of famous Giements of Radio 
ever 800 000 copies! 


peratec 
Matte | et 

HOW way of 


Orcitlater 


ENTICE HALL Ine Dept 
eorma New Yorr 
AYS FREER TRIAL Ratio 
Abraham M 4 retur 


State 


WITH COL PON we pay 


Wellinformed engineers and technicians, 


sponse; the 
reproduction of gethestral music with 
sounds that @t¥e cach musical instrument its individual 


tive... to pr 
lovers’ insatiable appetite for the flawless recreation of 
recorded music... 
Pickering Audio Components, 


& COMPANY. 


handboot today’ Coupon 
on FREE trie! for to 


> throughout the entire audible range 


schooled in 


of clectro-mechanics, know that only wide- 


—Titge frequency response provides full transient re- 


electronic: phenomena which enables the 


all the subtle 


Pickering engineers and designers have but one objee- 


luce products that will please the muste 


for the utmost in quality insist upon 


INCORPORATED 
OCEANSIDE, NEW YORK 


...when BROOK AMPLIFIER 
owners tell the story 
so much better. 


dealer in your locality. Dept. EC-2 


INC. 


’ 
34 DeHART PLACE, ELIZABETH 2, NJ 


New Patents 


FM GENERATOR 
Patent No. 2.574.647 
Robert Lorenzen, New York, N. Y 
(Assigned to Electronic Systems 


Magnetostriction is utilized to modulat 
quency in this generator. It seems to be applica 
te tices transmitters, sweep generators, et The 
figure shows a single triode employed as an FM 
oscillator. A bar of nickel or ag netost tive a 
is shown near or partly with the tank I 
One end of the bar is firmly fixed in pos n. The 

nsulated 
the bar. ¢ 


FREQ MOO OUT 
> 
L 

The bar shown here w brate longitudinally 
atan af. rate in a magnetic field. The d merely 
biases the bar magnetica f nea pera 
As P vibrates into and ae | he 
frequency varies and produces an FM sig 

If desired, capacitance may be cont 
tead of inductance. In th et then higt 


ates When the ke expa . 


leeper into the apacit formed y the 


changing the 


IMPROVED TRANSISTOR 
Patent No. 2.570.978 
William G. Pfann, Chatham, N. J 
(Assigned to Bell Telephone Laboratories, Inc.} 


This transistor 


higher ir 


may be 


manium 


Fig. 1—Transistor 


used as amplifier 


h point ntact functions 


type as illustrated. Fa 


as a combinatior A et at 
ing (shown as a thick ~i as the a f 
the transistor. Fither separate bases (F 
a common element (Fig be e 

In Fig. 1, A is biased t ~ 
tive charges pass through t are « 
lected by B. On the other ased 
emit electrona which are An ax 
signal S and a source t 
across terminals X. The d aid he passag f 
holes from P to N and ‘ ns in the opposite 
direction. The a.c. signal S modula the flow of 
both charges 

Fig. 2 shows a transistor nnected as an oscil 
lator. The point contacts are pled by an Lé 
cireuit which determines the ating frequency 
R may be adjusted to control tput amplitude 

In both circuits, the tx ia ween N and I 
(dotted line) is photo-sensitive. Light falling or 
this barrier liberates electron-hole pairs and adds 


the output 


+ 


Fig. 2—Transistor oscillator circuit. 


end 
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_With the Technician 


ARTSNY RECEIVES GIFT 


The Associated Radio-Television 
Servicemen of New York (City) re- 
ceived a complete set of Oak Ridge test 
equipment from that company. The 
gift, which was on hand and formally 
accepted at their meeting of January 
17, will be of great assistance in their 
work in the new shop-class-clubroom 
at 165 East Broadway. 

The new headquarters has been fitted 
up with a stage, benches for spectators 
and a test bench 40 feet long. A couple 


of old chassis have been obtained, and 
more test equipment is expected. 
The meeting on January 17 was 


largely occupied with a discussion of the 
pending licensing legislation. The bank- 
ruptcy of Conlan Electric, which had 
more than 20,000 contracts, was another 
of the main topics of discussion. News- 
paper made by 
Conlan’s legal counsel that the company 
had lost more than $1,000,000 
going into television, and that the 
son for failure that the 
charged under the contracts were not 
sufficient to meet the costs of service, 
attracted special interest. 
LONG BEACH ELECTS 
Officers of the Long Beach 
RTA for 1952 are: Fred S. 
president; Les Huckins, 
H. L. Brown, 
Spencer, treasurer 


reports of statements 
Since 
rea- 


was rates 


(Cal.) 

Abrams, 
president; 
and Clarence 


vice 
secretary; 


tiwyn W. Ley was chosen program 
chairman, and Harry Ward continues 
as public relations officer, with the 


assistance of Col. J. C. Hughes and Rod 
McIntire. Frank the new 
chairman of the membership commit- 
tee, and Joe Martin was again selected 
as the association’s technical adviser. 

A new post, sergeant-at-arms, was 
created, with Merlyn (Speedy) Cochems 
at the first incumbent. The past presi- 
dent, Hal Meyers, is handling the job of 
technical guidance in customer rela- 
tions. An official photographer, Bob 
Hayden, was designated. 


NESA APPROVES US 

We received the following much ap- 
preciated letter from the Nebraska Elec- 
tronic Service Association (NESA) of 
Lincoln, Nebraska 

“The members of the Nebraska Elec- 
tronics Service Association very heart- 
ily endorse the efforts of Raplo-ELEec- 
TRONICS and al] its staff for what they 
are doing for the electronic industry 
today and also for the information we 
have received from you in the past.” 

NESA is now sponsoring a TV serv- 


Gregson is 


ice school for the service technicians of 
the community. 

The officers for 1952 are: Eddie 
Kohl, president; H. M. Tanquary, vice- 


president; Leslie Ryman, 
and Paul Eddy, treasurer. 


MOCH PRESIDENT OF TISA 


Frank Moch, president of NATESA, 
has been elected for the fifth time to the 
presidency of Chicago's Television In- 
stallation and Service Association 
(TISA). Morton Binder was reelected 
vice president, Reuben Saxner, 


secretary ; 


secre- 


tary, and Martin Reese, treasurer. 
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BUIL THESE KITS! 


THEY’RE EASY! . . PROFESSIONAL! . . SAVE MONE Y! 
COMPLETE KITS © NOTHING ELSE TO BUY! 


MODEL 345K SUPER VACUUM TUBE VOLTMETER 


MODEL 322AK havens TESTER KIT 


Ha 


$9795 


_ MODEL 447BK KIT 


"$4395 


-INSIST ON RCP INSTRUMENTS « WRITE FOR CATALOG RE 


RADIO CITY PRODUCTS CO., IN 


152 WEST 25th ST . NEW YORK 1. N. Y. 


MODEL 345K KIT COMPLETE 


fen 
rna 
akage tests betw 


MODEL 322AK KIT COMPLETE 


1 Mex Mes 


wn 
Meter fer ite ‘ 


MODEL 447BK KIT COMPLETE 


| ORDER THESE KITS TODAY!| 


AVAILABLE AT YOUR DISTRIBUTOR 


Tp) CAPACITORS 
No che shelf-warmers; 
no comebacks—for 


smooth, sweet SERVICE all the 
way, use ASTRON capacitors on 
your next job—they DO MORE! 


Have YOU 
sent for ovr new Catalog 
AC-3 with its wealth of 
educational data? Write for 
this helpful material today. 


CORPORATION 


255 Grant Ave. East Newark, N. J. 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


n Chicago. Get 


ense Program. Prepare now 
tter service rating. 


"START NOW—PAY LATER 


ineasy mon 
Drafe Age. Part tu employment service available 
gn for Big Free Tih strated 


FREE BOOK belo urse that 


N all. Act NOW, 


interests 


500 Pauline Chicage 
ELECTRICITY & TELEVISION 
RADIO w& REFRIGERATION & ELECTRONICS 
Ie. W. COOKE, Pres. 
COYNE School 

Paulina St., Chicago 12, I. Dept.32-81H 

FREE BOOK and full details on 
TELEVISION-RADIO ELECTRICITY 


| 
NAME 


ADDRE 


CITY 


STATE 


COYNE 
| 


Now uere’s everyTHine 
YOU WANT TO KNOW TO 


ass 
Exam 


FOR COMMERCIAL OPERATORS 


IT’S GREAT TO 
HAVE AN FCC 
LICENSE WITH 
SO MANY BIG. 

PAY JOBS 


2218 ANSWERS to 
FCC Study Guide 


Covers 


Questions 
the Requirements 
Needed to Pass Com- 
mercial Radio Operator's 
Examination in ANY Class 


Get vour FCC 
I » ANY 
| r bi Ds af 
} ev. Thi rand 
hook ANSWERS 
PARTIAL question in th 
CONTENTS Sade Guide. Ux 
@ Bas t 
graphea at penien 
Ra aphe t it 
Pt AN Brand-New 10th Edition 
131 Mlastrations 
Antenna NEW FCC exa 
Rivera ts A ‘ 
NEW | 
M 


SEND NO MONEY EXAMINE FREE 


\ 


McGraw-Hill Book Co, Inc, Dept RE-3-52, 
1 327 West 41st St, New York 18, N.Y 


SAVE DELIVERY COST 
Hi 


ST. LOUIS EXPOSE 


St. Louis has joined the cities making 


investigations into television service 
The Better Busine Bureau o/ that city 
submitted three set two with a defec- 
tive tube and one with a blown fuse 

successively two or three times to dif- 
ferent branche or the same service 
omps The prices for repair ranged 
from $5.20 (fu 0 cents, labor $5.00) 
to $52.60. In all cases where a high 


charge was made, various resistors and 
tube were replaced, but the major 
charge was for labor in each case. The 
labor charge tended to run between $20 
and $25 


charge of $30.40 was charged for re- 


In at least one case a repair 


pairing a set which had been returned a 
another branch of 
company, presumably in 


perfect operating condition 


few days before by 


the same 


The concludes that the “un- 
necessary replacement of good parts 
and high labor charges indicate sharp 
practices or gross incompetence.” 


I'wo interesting points stand out in 
the investigation. One ix that all parts 
listed as having been replaced were 


| replaced in fact. (In many cases, where 


coneert have been engaged in gyp 
practice the bills have been padded 
with many items not actually supplied.) 


The other is that the “trivial gimmick” 
angle is not as applicable in television 
as in radio repair, since the customer is 
$5.00 for a service call, 


trained to pay 
even when the trouble is a blown fuse. 

Otherwise the faults in these re- 
celvers might be classified as trivial, in 
one case consisting of a loose wire, and 
in others single bad tubes. 


UNETHICAL ADS BANNED 


The Courier Journal and Louisville 
Times of Louisville, Ky., have an- 
nounced a set of rules which television 
dealers must abide by to be permitted 
to advertise in those papers. 

Advertisements must contain accu- 
carry the featured 
istrations of the fea- 
illustrations, 
state whether equipment shown with 
separately, state 


rate descriptions, 
price next to ill 
tured receiver, use exact 


sets must be paid for 


only the actual retail price, state what 
additional charges are to be made for 
Warranty, tax service contract, ete., 
refrain from using such terms as “no 
money down, without the necessary 


regarding trade-ins, and 
ke all guarantees quite clear and 


qualification 


The advertising manager of the two 


papers tates that the code is no plous 
tatement, but that all copy is actually 
hecked to see that it complies. If it 


does not, it ls returned to the advertiser 


or revision 


CHANGE OF NAME 
The Nebraska-lowa T 


Eleetroni Service 


levision & 
Association has 
sion & Elec 
1, according 


illetiy Jim 
of NATESA, 
T&ESA presi- 


SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 


How many times have yo ost money be se of 
mistake in figuring? Do you know w to fig 
Quickly and correctly? Con you figure d nts 

terest rates. taxes and o the other 2 at 

you meet up with in your daily life 


Are you having trouble qualifying for Civ 
Exams or Armed Services Promotions. because y 
not up on mathemotics? 


ILLUSTRATED 


Here is the book thot gives you o g 4 
mathematics: that takes oa the irritation and 
drudgery out of if You don't need to be scared of 


mathematics, because here's the biect ext ed 
without frills, without useless computations Here's 
the book for men in rad bs: for business men 
technicians and craftsmen, explaining and answer 


everyday mothemat pr 
derstand words and illustrations 


A BOON TO EVERY 
RADIOMAN 


The Radio Technician wil! find information the 
following: Ohm's Law—Resistonce—Reactance—Ca 
pacities—Iinductances 


The valuable tables are multig d division 
table. Squares: Square Roots d Cubic 
Roots Tables. Areas of Cir Common 
Fractions reduced to Decimal Table Factors and 
Prime Numbers Table Table of Multiples 

Yes. it's the key to ao simple understanding of 


mathematics. It's a real home-study course in mathe 
matics for the man who's alert to its importance 
the world today 


ELEMENTARY MATHEMATICS 
© EASY — SIMPLIFIED — PRACTICAL e 


OF BOOK ------ 


' 

| CHAPTER |. Arithmetic 
tion) Multiplicatior 

CHAPTER 11. Factoring and Cance 
' Fractions 

and Propor 
CHAPTER The Mets 
CHAPTER IV. Men 


Decima Percentage R 


CHAPTER VI. Mathematics for the Manual 
and Technical Craftsmen Thermomet 


onversions Graph { et 
Logarithm 
Slide Rule 

CHAPTER Vil. Specic! Mothe- 
matics for the Radio Tech- 
nician. 

CHAPTER Vill. Commercial a 
— 
Arithmet 


CHAPTER IX. Weigh: M 


STAMPS, CASH OR MONEY ORDER ACCEPTED 


end Today for Your ¢ y Thie Indie 
Bool t 
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100 East Ohio 
Chicago 11, Ii! 


TECHNIFAX, 


E sed find $1 00 for which send 
MATHEMATICS prepaid 


me ELEMENTARY 


RADIO-ELECTRONICS 


Deudgery out of 
Malhematies 
ple. | "PS 
t ' 
changed its name to T 
tronies Service Asso 
He to a recent NATESA 
Husted, secretary-genera 
M dency for a second term RE-3.52 
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Try This One 
PRESELECTOR FROM T.R.F. SET 


Old t.r.f. broadcast radios which have 
been dismissed from active service can 
be used as preselectors for broadcast 
dx. (Also for short wave if the set has 
a short-wave switch.) We used a set 
which had two 6K7's in the r.f. stages 
and a 6F6 in the audio. The .0l-uf ca- 
pacitor which went from the plate of 
the detector to the grid of the 6F6 was 
removed, and a 100-uuf mica capacitor 
was soldered from the plate of the 6K7 
detector to a tie lug. A shielded wire 
was brought from the tie lug and at 
tached to the antenna post of a broad- 
cast set. The shield was grounded in the 
t.r.f. preselector and near the antenna 
of the broadcast set to which it was at- 
tached. Both these sets had trans- 
former-type power supplies. If two a.c.- 
hooked together, 
polarity must be observed. No feedback 
Was noticed with the sets in their cabi- 
nets. If feedback is present, it may be 
necessary to put wire screen inside the 
cabinet of the preselector. 

With the preselector in operation 
after midnight when there is little con- 
gestion on the band, the results were 
astounding. Stations all over the coun- 
try never before heard came in with 
good signals._-C 


AUDIO AMPLIFIER HINT 


If oscillations do not respond to the 
usual remedies in a high-gain ampli- 
fier which does not have inverse feed- 
back, try reversing the leads to the pri- 
mary of the output transformer. If the 
amplifier has a push-pull output stage, 
reverse the plate connections to the out- 
put transformer and keep these leads 
isolated as much as possible from grid 


and plate leads of 


d.c. sets are to be 


Tierney 


preceding stages 
Shielding these may be 
John Crouch 


necessary 


TV CHANNEL INDICATOR 

Some TV sets, such as the Motorola 
V T-71M-A, have only a small dot as the 
indicator on the channel-selector knob 
This makes it difficult to tell which 
channel is tuned in when viewing from 
a distance in a dimly lit room 

To solve this problem, I use a piece 
Using the 
rear circumference of the knob as a 
guide, I trace the outline on the card- 
board, then add a small projection for 
the pointer. After trimming around the 
outline and punching out the center for 
the control shaft, I cement the pointer 
to the back of the knob so it is directly 
behind the smal! indicator dot.—B. VW 
Wel 


A KINK FOR D.C. RELAYS 


In the smal! broadcast station where 


of cardboard as a pointer 


I am employed, several d.c. relays are 
operated by microphone switches on the 
control console. Every time a mike was 
turned off the VU meter kicked and a 
click could be heard in the audio system. 
This was probably caused by the induc- 
tive kickback current in the relay coil 
We cleared up the trouble by shunting 
a .05-uf capacitor across the coil of 
each relay Charles Erwin Cohn 
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when results count... 


For the highest signal-to- 
noise ratio try this win- 
ning combination. Taco 
Super 980 Yagi and Taco 
Antenna Supercharger 
provide 25db gain plus 
rejection of noise due to 
sharp directivity of the 
antenna and sharp 
frequency tuning of the 
combination. (For high- 
band channels use the 
Taco 5-element Yagi) 


ASK YOUR DISTRIBUTOR 


TECHNICAL APPLIANCE CORPORATION, 
ONE AVE., SHERBURNE, WN. Y. 


janutacturers of Tacoplex Master Antenna Systems 
in Canada’ Stromberg-Carison Toronte 4. Ont 


WORLD’S FASTEST SELLING 
VOLT-OHM MILLIAMMETER 


Uses latest design 2% accurate Mil. D’Arsonvol 
type meter 


¥% Some zero adjustment holds for both resistance 
ranges. It is not necessary to readjust when switch 
ing from one resistance range to another This is 
an importont time-saving feature never before 
included in a V.O.M. in this price range 

¥% Housed in round-cornered, molded cose 

W Beautiful black etched panel. Depressed letters 
filled with permanent white, insures long-life even 
with constant use 


The Model 770 comes complete with $ 90 
self-contained batteries, test leads 
and all operating instructions NET 


Specifications 

6 AC VOLTAGE RANGES 
0—15 30/150 1500 3000 Voits 

6 DC. VOLTAGE RANGES 


Model 770 0-15 15/150MA. O-1.5 Amps 
is on accurate pocket-size VOM 2 RESISTANCE RANGES 
Measures only x 0-500 Ohms Megohm 


Write Dept. RE3 
Manufactured and Guaranteed by 


SUPERIOR INSTRUMENTS CO. 


227 Fulton Street « New York 7, N. Y. 


for catalog of complete line 


3 
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\ 

Sensitivity 

1000 ohms per von 
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| 
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| 
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Eliminates interfer- 
ence caused by 


Hams... Diathermy 
... Atmospheric 
disturbances, etc. 


Witha TELEMATIC 
Full Range FILTER KIT 


SIMPLE — SPEEDY — EFFICIENT 
© Eliminates antenna-fed interterence! 
Covers full-range beth |. F. and AF. 
Sharper, steadier picture! 
* Fewer service recalls! 
* Any filter in bit replaceable separately! 
FILTER KIT 


contains 2 Hi-Pass Filters, 4 WAVE TRAPS 
covering full range of interference signals 


Send for FREE Bookiet on TV-INTERFERENCE 


A “different” technical book! 


BASIC RADIO COURSE differs any 
{ with plenty of 
8 akes lea & casic 
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TWENTY-SIX BIG CHAPTERS 
Covers —Electron Theory * Ohms Low * 
Resistance * Inductance * Capacitance 
Reactance * * Resonant Cir- 
cuits * Transformers * Tubes * Sound and 
Loudspeoters * Power Output Stoge 
Voltage Amplifiers * Demodulating the 
RE © Selectivity * Oscillators * Service 
Techniaves * Other important subjects 


NEW OAK BOOSTER 


Precision Engineered! 


for TV-FM 


by OAK ELECTRONICS 


*39.95 


The booster thot finally satisfies your demands 


by succeeding where others have failed The 
OAK BOOSTER uses Mallory INDUCTUNER same 
as used in Dumont, Crosiey and Stromberg Car! 
son TY sets) in a newly engineered circuit on 
which potent is pending Provides variable band 
width to contro! adjacent channel interference 
and reduce noise to a minimum Uses new ''Q 
multiplier circuit to increase gain enormously 
Highest goin Goin adjustable 
of any booster from front knob 
Automatic On-Off 


V Buel tapet 
controllable om 
Oval Output freat pene! 


Order Oak Booster from your jobber today 
rite for specifications and discounts 


OAK ELECTRONICS 


150 Ook Street, Buffalo, N. Y. 


Basic Radio Course by John. Frye 
Answers a// your questions on 
fundamentals from Ohm's Law 
to advanced service techniques 


Completely Humorously ¢ 
Economically 
176 Pages 120 Illustrations 
Only $2.25 
Popular writer, John T. Frye, himself a 
2S-vear veteran in servicing, clears away 
bit of haze that may cloud your 
of why tubes, capacitors, re 
omponents act as they 
fo in radio He packs every 
single chapter with the kind of informa 
tion that will make you know and _un- 


derstand what you're doing instead ot 


every 
know ledge 
sistors and other 


just guessing or following formula 


Order your copy from your distributor or 


MAIL THIS COUPON TODAY 


Radcratt Publications, Inc.. Dept. 32 

25 West Broadway 

New York 7.N.Y 

My remittance for $225 is enciosed Please send 
me a copy of Book No 44 BASIC RADIO 
COURSE postpaid 


Try This One 


| capacitor, 


CLEANING VARIABLE 
CAPACITORS 

Many of the younger service techni- 
cians use carbon tet, compressed air, 
and other gimmicks to dust, 
metal filings, etc. from between the 
plates of tuning capacitors. When it 
comes to stubborn cases which do not 
respond to these treatments, the young- 
sters would do well to borrow a trick 
from an old-timer 

Disconnect the leads from the tuning 
apply 1,000 volts 
across the plates, and slowly turn the 
rotor through its range. Arcing in the 
narrow air gap will quickly burn out 
any foreign material. 

The secondary of an old power trans- 
former is a convenient source of volt 
age. Connect a 200-ohm, 25-watt 
tor or a 25-watt, 115-volt bulb in series 
with the primary and one side of the 
power line. This limits the current and 
keeps the transformer from burning 
out. When the bulb starts to light, leave 
the rotor set at this point until the 
condition clears up as indicated by the 


remove 


ROO ax 


resis- 


lamp going out. well-insulated 
leads and test clips to connect the 
transformer across the capacitor 


A. Ivanivsky 


AUDIO MIXING SYSTEM 

I am a high-fidelity fan with quite an 
array of audio equipment which in- 
cludes a playback amplifier, tuner, and 
three turntables. We wanted to avoid 
using a channel-selector switch on the 
amplifier because of the clicks and pops 
which usually occur when a switch is 
thrown, so we used the mixer circuit 
shown in the diagram. 


3 3 =... 

$ > > 


The volume control at the input of 
the amplifier was replaced with a 
510,000-ohm resistor. The amplifier was 
then coupled to individual 500,000-ohm 
volume controls through 150,000-ohm 
isolating resistors. These resistors in- 
troduce some into the individual 
circuits, but they enable me to set the 
unused controls in any position without 
noticeably changing the level of the 
particular channel in use.—Robert G. 
Masching 


loss 


TRANSFORMER LEAD MARKING 


Ordinary pricing tags—-such as are 
used by stores—are useful when replac- 
ing multilead transformers. Check. each 
lead when removing the old transformer, 
and slip a properly marked tag on it. 
When the new transformer arrives, the 
job of checking need not be done again. 

Eric Leslie 
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_ Try This One 
QUIETER VOLUME CONTROLS | 


AUTOMATIC M-90 AUTO RADIO 


Standard replacement volume con- 
trols have been shrinking in physical | 
size for the past several years. While 
these controls have a low enough noise 
level for replacement use in radios, they 


are noisy in low-level stages of ampli- 
fiers and equalizers. Here are some Ways Mandl’s 
to substantially reduce this noise. 


© Six Tube Superheterodyne Three Gang Con- 645,667, 645, 6SJ7, bad 
denser Powerful, Long-Distance Reception © e evision 
Fits All Cars, Eosy Installation 
Mounting Brackets included | vi in 
ervicing 
es Tube Model $28.76 

*above price includes Pederal Bucise Tax 
Approt. shipping weight either radio (11) eleven pounds | 

MAIL US TOUR ORDERS | ® a 


@ gives you detailed, illustrated 
All orders filled within 24 hours. trouble-shooting procedures for 
Standard Brand tubes $0% off list every flaw or failure you're likely 
Wholesele | A large part of volume-control noise to encounter 
d 9 is a result of the grid not having any | 
Electronics 
return to ground when the contact A COMPLETE MASTER INDEX and separare 
Fifth at Commerce Fort Worth, Texes passes over an eroded or dirty portion | lists of crouble symptoms for each circuit defect 


Pg " make it easy to locate any particular trouble and 
of the control. This is the case in Fig. the exact procedures for correcting it lt ausual 
l-a. By adding a resistor R2 between hard-to-find flaws as well as all common trouble 
are dealt with 


grid and ground, a d.c. return for the 
LOW FACTORY PRICES grid is insured at all times. This re- THE LATEST CIRCUITS are explained and i! 


Fig. 1—The circuit at b lessens noise. 


sistor should have a resistance about aT uding servicing techniques for UHE 
five times the volume-control resistance 
Ri. See Fic. 1-b. ORIGINAL PHOTOGRAPHS show actual 
Sens tionally New for 1952! = | symptoms that appear on the TV screen when 
defects occur. Hundreds of circuit diagrams, il 
lustrations of station defects, scope patterns, and 
other illustrations aid in the identification and : 


locanon of circuit faules 


and these are only 4 few of the features that 
make this the most helpful. practical, and 
complete service manual yet to be published t 


T 


and 5 Wave Band RADIOS 


Fig. 2—Quieting tone-control circuits. | Are these outstanding 
radio & TV aids on your 
working reference shelf ? 


Radio and TV Mathematics 


by Fascher. Step-by-step solutions for hundreds 


Fig. 2 is the basic tone-control circuit | 
used in many tuners and radios. Only | 
Carrie | two terminals of the bass control are | 
CaOEIM | usually wired into the circuit. After a | 


few months the control becomes more 
noisy. The simple cure is to ground the 
third terminal as shown by the dashed 
lines. This establishes a grid return | ‘Shows 
through the potentiometer regardless of what formulas to use, what numerical values co 
variable arm contact irregulerities. substitute, bow to solve each 

The procedure is simple, yet it is a 


. 
sure cure for this cause of control noise. Television for Radiomen 


3 Wave Band Radios —at Low Fac Edwin Bohr by Noll. Very clear, non-mathematical explana 
tion of all principles and full instruction on 
installation, alignment, adjustment, and trouble 


ADAPTER FOR TUNING SHAFTS shooniag 


Many automobile radios have volume, 


tone, and tuning controls equipped with Television & FM Antenna Guide 
special fittings designed to be operated Sy Nell © A basic on Cheney 
through slotted-end flexible shafts. This a complete handbook on all types of antennas 
type of control is difficult to adjust and installation procedures 


when the control shafts are removed . ; 
while the set is being serviced. Movies for TV 


oy Battison. Practical information on all equip 
al Bonus Gift/ ment and experienced advice on the dos and 
don'ss of ing newsreels, commercials, fea 


Illuminated tures, titles, special effects, cartoons, etc 


WE PAY TRANSPORTATION CHARGES. 


TELEVISION CLOCK | THREADED FITT 
SEE THEM ON APPROVAL 
RADIO or TELEVISION | 
LIMITED TIME ONLY! The Mecmillen Co., 60 Sth Ave., 11 
a__ | Please send me copies of the books checked 
Phone For FREE 1952 MIDWEST CATALOG | CLP 
16 WHEW YORK MUrray Hill 2.6810 IM CHICAGO STate 2.5600 | 10 days 
1M CLEVELAND PRespect 1.7450 IM PITTSBURGH GRant to i 
IM DETROIT WOsdward 3-1233 IN ST. LOUIS GRand 1161 Mendi’s TV 
IN PHILADELPHIA LOcust 4.1035... or send coupon below ' Servicing $5. 
388 909 2, Obie | adjusting the controls. Phe draw- ter Rediomen Address 
for | ing shows the type of fitting and the $7.75 
now use of the clip as an extension shaft. 
—end— 
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NOVEL OUTPUT STAGES 


From time to time, we have seen cir- 
cuits of «mal! European receivers which 
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SUPERIORITY! 


AA. 


wv 
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a 
use 6C5's, 6SK7's, and similar voltage 
amplifier triodes and pentodes driving 
= — speakers in the output stage. We haven't 
Por phos seen any claims as to the power de- 
© 41)" SQUARE METER (50 livered, but if they can drive a small 
— Alnico peaker, the saving in drain on the B- 
© Includes carry: t supply should certainly make them use 
| Range ful in some types of sets 
: a tage Ranges to 3 Three circuits designed for twin-tri- 
Ranges to 20 ole were described in Radio Ekko 
| Aliso 3 AC & OC Current 
| 26.95 
D6 Ranges le 
Model 102 


{1000 ohms 
per volt meter) 
Y SQUARE METER 
AC CURRENT RANGES 


its 
114.90 (Denmark). The cireuit at a shows how 


a 6SN7-GT may be used as a cascade- 


Model 103 . 

(1000 ohms coupled amplifier with the second sec- 

per volt meter) tion driving the speaker. The circuits at 
4.5" SQUARE METER f d si bes 
al CURRENT bar are for and similar tubes. 

0 150 600 ma) These show connections for single-ended 


Same adjustment tor 
both resistance ranges 
1000 ohms, 0-1 meg 


ohms 
Sames Ranges as Mode! 102 90. 
Also 
| 


Mode! 103.S with plastic 
Carrying strap 
All of the above have molded bakelite cases. PUSH PULL IN t 3 
Write Dept. BB. stor Free Complete Cotolog $ 


of these ond other Instruments = +t j 


— See them af your Jobbers — z } . 
pa 


$603 
Electronic 
Measurements Corp. 
280 Lafayette St. New York 12..N WOBBULATED SIG GEN 


and push-pull output stages 


5 


Most broadcast sets are aligned by 
peaking the i.f. transformer windings 


for maximum output. This method is 

WE NEED YOUR 
us 


SURPL 
4 ELECTRONIC 
EQUIPMENT 


= WE PAY TOP $$$ FOR: 


tuners and some communications re- 


ceivers. The ideal method is to adjust 
the tuned circuits for the desired re- 


sponse curve on an scliloscope A cir 


* 

* 

* 

* 

@ RADIO RECEIVERS CLAMPS * cuitof a wobbulated oscillator for visua 
CORDS ahyenment of broadcast sets is described 
RELAYS * n Wireless W (London, England) 
ART-13 TELEPHONE * It the dine 
INDICATORS * This circuit which uses a. single 
AN CONNECTORS | WE BUY ANYTHING! tube as combined 
ibe nbined os ator an 
+ Write, Wire Today! * reactance tube, a development of a 
* Tell us what you have * K ason is 

\ en esc! In 

TALLEN COMPANY, INC. * April nd Mai 1040 
4 Brooklyn 5, New York * Wireless W i, The EF50 is obtain 
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The oscillator circuit consists of LI 
and the 500-uwuf capacitor in series. 
Feedback between the grid and plate 
is developed through t 
former L3 which is broadly resonar 
throughout the tuning range—ab« 
860 to 1040 kc. L2 carries the plate cu 
rent and is tightly coupled to Ll. A 


he autotrans- 


t 
t 


change in plate current changes the 
mutual inductance and shifts the opet 
ating frequency. The change in fre 
quency is determined by the rath f 


plate current to cathode current. Sine 
changing the voltage on the suppress« 
causes a large change in plate currer 
without greatly affecting the total catt 
ode current, the oscillator may be fre 
quency-modulated by applying a vary 
ing voltage to the suppressor 

A sawtooth voltage | | 
uppressor grid to provide the nece 


sary sweep voltage. This obtained 
connecting the FM input terminal 
the horizontal deflection an ( 
put of the ‘scope T he outpu 
the generator is coupled directly to tl 


grid of the mixer tube in the receive 
or to the antenna posts through 
dummy antenna. The signal for the 
vertical amplifier of the ‘scope may be 
tapped ‘off the hot end of the volume 
control. The a.v.c. line hould be 
grounded during alignment 

L1 consists of 30 turns of No 
enameled wire close-wound on a 1-inel 
form. L2 is an identical winding woun 


in the same direction on top of L1. The 


cathode and screen-g! connectior 
should be made te corresponding end 
of L1 and L2. L3 is 100 turns of No. 3 
wire on a l-inch form with a tap 4 
turns from the end which connec 
L2. L3 should be mounted at right ar 
gles to L1-L2 with the tube or a shiel 
between them to minimize coupling. The 


unit should be carefully 
minimize leakage 


When using the wobbulator, adju 


the receiver to a quiet spot around 1000 
ke on the dial, then adjust the fre 
quency control until the gnal is tune 
in. Set the sweep speed of the scope t 
a fairly low rate so there is no diffe 
ence between the forward and ba 
ward traces 
BEAM KILLER 
This circuit modification prevents f¢ 


mation of the intense vot of light that 
appears in the center of many r\ 
screens immediately after the set 
turned off. In most TV sets the pictur 
tube first anode is supplied from some 
point in the power sup} proper. The 
diagram shows how a popular RCA 
cuit can be modified se ‘ 


plied direct vy from the arm of the 
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5 OR LARGER 

win 
—— + + 
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4 

\ © Same zero adjustment for 
both resistance ranges OK Bs70 
5 DC & 5 AC Voltage Range 
to 3,000 V 
Current 

Current 
Re 
4 
4 
2 
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\ 
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Radio Electronics 


height control which usually obtains its 


voltage from the damper-boost circuit 
If the original circuit has a resistor in 


3] VERT OSC & DISCH 


SHUNT] OR REMOVE 


7 
I 10 
> TO DAMPER BOOST VOLTAGE 


series With the first anode, remove it 

This circuit also aids in eliminating 
the brown spot seen on kinescope 
screens after Although the 


some use. 


circuit shown ts applied to the 630 
type set, there is no reason why it can- 
not be applied in other receivers 


Wilbur J. Hant 

when adding this circuit 
picture tubes, be- 
boosted voltage may 
the maximum voltage which may be ap- 
plied to grid 2. If the voltage exceeds 
400, use a voltage divider.Editor) 


KEYING MONITOR 


must be 


(Take care 
t 


o sets having large 


ause the exceed 


\ keying monitor simple to 


onstruct and trouble-free in its opera- 
tion if it is to become a permanent fix 
ture in the average amateur station. 
Such a monitor is described in Short 
Wave Magazine (London, England). 
The r.f. input terminal of the monitor 
is coupled loosely to the output of the 
A foot or so of wire or bus 
When the trans 
mitting key is up, the triode section 
of the tube conducts heavily so the volt- 


transmitter. 
bar will work nicely 


age on its plate is too low to permit the 
neon-tube relaxation oscillator to fire 
When the key is closed, the diode section 
rectifies the incoming r-f. 
velops sufficient 
greatly reduce the current of the 
triode. The plate current rises enough 
to permit the 


signal and de- 
negative voltage to 


plate 


neon lamp to oscillate 
TO IST AF AMPL GRID 


6Q7, 6AT6,ETC 
a 
‘a. a+ 


6SQ7, 6Q7, BATH, or similar tube 
may be used in the circuit. The 
of the monitor is fed directly to the 
grid of the a.f. power amplifier in the 
sO the setting of the receive r’s 


output 


recelver, 
volume will not disturb the level 
output from the Monitor vol- 
ime is controlled by the 100-uuf trim- 
ratio of R1 to R2. Op- 


from the 


monitor 


mer and by the 
erating voltage may be taken 
receiver. The 
hould not disable the a.f. amplifiers 


receiver's standby switch 


when the monitor is used. If the switch 
is in the negative of the power su 
ply, modify the circuit so it 1 


r.f. and i.f. B-plus lead 
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MAGARA TOPSEM ALL: 


Low noise. For either 
72 of 300 ohm line. Wot 5 Ibs 


SPECIAL! $18.45: 


ASTATIC BOOSTER 
MODEL * 
A simplified high gain * 
booster using the f > 
mous ory ind » 
to-tuner for continu 
ous tuning over entire > 
TV and FM spectrum i* 
Gives exc eptional im 
t on a * 

Sin tun 
Mahe gany 
meta 
» 


* 
MODEL AT-! * 
Astat f tube deluse® 
models ther ter® 
can do so much prov-® 
ing TV picture trast 1% 
Ority, in improving 
eliminating interference 
Feoture exclus ble 


ing. Mode! AT-I in fine furniture finis 


Special 
HEART OF 
THE BC-221 
FREQ. METER 


This VFO Sub-Assem 
bly, used 

Freq. Meter 
WIRED and mounted 
on sturdy 
sub-chassis, ready for 
installation 
new—in original pack 
ing. Very special 


Each $4.9 


sek ee ee 
A HIGH PRECISION VIVM KIT By 


TOPS ON ANY WORK BENCH 


E1CO VTVM Kit No. 221K $25.95 
EICO VTVM. wi and tested $49 
ehita ta 


WEBSTER-CHICAGO 
NEW MODEL 100-75 
AUTOMATIC 
RECORD 
CHANGER 
““FLIP-OVER" 
CARTRIDGE 


the t fels. Plays 12 


50 


$9485 


ONE OF AMERICA’S GREAT RADIO STORES 


RADIO 
SUPPLY 
CORP. 


8] 2.2MeG 
6K6 VERT OUT 
220K 
MEG 2.2MEG = - = = RED PHONES : 
VERT HOLD 100K 2.5 MEG aN y 25 
HEIGHT 
| 
— 
$29.10 
> 
<> 
sail 
NEON 
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160-GCreenwic treet, New York.6, N. Y. 
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ere T.V information at your finger ends, 
we god receive tf adjustment and How to 
Sharp, Clear How to Install Aerials 
Aved I Smears, Interference and How 
te Eaplains Col Systems and 
AYs TO KNOW! 


version. IT P 
fiver S80 PAGES & 225 ILLUSTRATIONS 
operating principles of Modern T ele- 
vision Reorm vera, 


Tele 
Vision Picture Tubes 


gion Testing 


Trouble 
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vision SERVICE MANUAL Price sz 
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SELECTIVE AMPLIFIER 


Adequate selectivity is often a major 
problem in communications receiver de- 
sign particularly in sets designed for 
c.w. reception, In most cases, :. network 
of one or more quartz crystals acts as 
a selective coupler between two if. 
stages The filter network can be con- 
sidered as a very high-Q series-resonant 
circuit tuned to the intermediate fre- 
quency 

4 differen’ type of crystal-controlled 
variable-selectivity circuit is described in 
patent No. 2,533,802 issued to Donald L. 
Hings, and assigned to Cornell-Dubilier. 
This method of obtaining a high degree 
of selectivity is opera- 
tion of the push-push selective amplifier 


based on the 


KTAL 


shown in the Transformers 
Tl and 


to be passed 


diagram. 
2 are tuned to the frequency 
This may be the if. of a 
standard receiver. The secondary of T1 


is tuned by a split-stator capacitor 
which provides a balanced input to the 
push-pull grids of amplifier tubes V1 
and V2. The plates of these tubes are 


| connected in parallel. 


The injector grid G3 of V1 is con- 
nected to ground through a crystal cut 
to the center frequency of the amplifier. 
The injector grid of V2 is bypassed to 
ground through C1, in the injector grid 
cireuit of V2. 

If it were not for the crystal in the 
circuit of V1, the voltages at the plates 
of V1 and V2 would be equal and 180 
degrees out of phase and would cancel 
each other. However, when a signal to 
which the crystal is resonant is fed into 
Tl, the crystal oscillates at its natural 
frequency. The injector grid of V1 be- 
comes sufficiently negative to bias the 
tube to cutoff or greatly reduce its out- 
put. V2 amplifies the signal in a normal 
manner so the voltage developed across 
the primary of T2 is the differential of 
the two plate voltages. The curve of 
the developed voltage is similar to the 
response characteristic of a convention- 
al crystal filter, as commonly used in 
communications receivers 

The selectivity of the circuit can be 
varied by adjusting the setting of R1 
which controls the bias on the injector 
grids 

Vi and V2 are obviously mixer-type 
tubes which have two grids that can be 
used as independent control elements. 
Such tubes as the 6AS6, the 6SA7, or 
better, the 6BA7 can probably be used 
in this circuit. Another feasible tube 
might appear to be the 6L7, provided 
that the grid cap on the top is properly 
shielded. 
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-SPECIAL!! 
36 TUBE AC-DC KIT 


At Last! A low-priced kit designed for 
high sensitivity, excellent selectivity and 
good tone quolity. Uses 2514, 2526, 6SQ7.§ 
6SA7, 6SK7, 6SK7 in an easily «constructed 
circuit. The 6 Tube Kit is shipped with al! 
parts, including punched chassis, resistors, 2 
condensers, coil, sockets, PM Speaker { 


hardware, etc. 
And at a closeout price of only 5655 
( 


X162 less tubes and cabinet 
$3.25 


X183 Extra for matched set of 
5 TUBE AC-DC SUPERHET KIT ¢ 


six tubes for kit 

tube superheterodyne kit, A.C.-0.C.§ 
contains all components required to con-)} 
struct this latest design, highly sensitive) 
superheterodyne broadcast receiver com-) 
plete with black bakelite cabinet (ex 

cludes wire and solder) Price $7.95 r 
Extra for a kit of 5 tubes (12AT6, 12BA6 

2BE6, 35WA, 50CS5). Price $3.25. 


YOUR MONEY 
RETURNED IN FULL— 
Cf the New Regency Television Booster foils to 
your television enjoyment! Bring your 
out of the snow and reduce interference 
© Push Pull Neuvtralized triode design assures 
high goin without adding snow 
* No external impedance 
required 
© Inductive tuning assures some high-gain wide 
band operation on all channels 
* Single knob tuning contro! 
) © Underwriters approved with 90 day rma 
) guarantee 


LOWEST Price—ONLY $19.11 


MODEL WNFRD—RADIO NOISE FILTER 
If it doesn't work, send it beck! 

We absolutely guorantee thot our Model NFRD 
will eliminate all line noises when properly con 
Q nected to radios, television sets, short wove sets 
motors, electric shavers, refrigerotors, vibrators 

Coil burners, transmitters, and all other sources of D 

r interference. This unit will carry up to 12 amperes} 

eo 1% KW of power and moy be used right af the , 

4 
4 


matching devices 


source of interference or at the radio 
Small size only Very low price only 


toch $1,953 
A SCIENTIFICALLY DESIGNED 
( 


» PHONO SCRATCH FILTER 
Resoncted at approximately 4500 cycles effectively 
reducing objectionable needie scratch without alter 
bing the brilliancy of reproduction 
Contains o HI-Q SERIES resonated circuit. Tested 
Q by meons of an audio oscillator and an oscilloscope > 
(to give 22 db attenuation with very low signal loss 
EASY TO ATTACH > 
Just 


a. two wires to clip on. Compact $1.98 
THREE TUBE PHONO AMPLIFIER : 


An assembled unit ready for installotion using tone D 
ond volume control and six feet of rubber $ > 
cord 2.95 


(Not including Tubes) 
With Complete Set of Tubes $3.95 § 


PHONO OSCILLATOR 
Wireless phono oscillator transmits recording for 
> crystal pick-ups or voice from carbon mike through ‘ 
radio without wires. Can also be used os an inter ¢ 
by using PM 


specker as mike 
Price (excluding tubes) $2.95 
Q with Complete Set of Tubes $3.95 


) Grab Bag Special. 10 pounds of Misc. Electronic 
Material — Transformers Condensers, resister 
wire, etc Price $1.95 ea 


Satisfaction guaranteed on ai! merchandise 
All prices subject to change without notice 


SRADIO DEALERS SUPPLY CO.’ 


154 Greenwich St. | New York 6, N. ¥.8 
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POLLAR-SAVING BARGAINS! 
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AMAZING BLACK LIGHT 


articles giow in the dork. 
Fits ony lomp socket. For 


experimenti entertain- 
iighting effects. 
Shi 21 

NO. 47 


Hy SAVING AT 


POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole AC. induc- 
1S watts, 3000 rpm. 
4 movnting studs; 
shaft, 3/146" diameter; 
120 volts. 50-460 cycles. A.C. 
only. When gecred down, this 
unit con operate an turn. 


table with o 200 Ib. dead 
weight. Use it for fons, dis- 
ploys, timers and peur- 
poses. Ship. wt 2 ibs. 

MO. 


$2.45 


47 
UNUSUAL BUY 


WATTHOUR METER 


Leoding makes — com- 
pletely overhavied. 
ready for service. 
110 wolts, 60 cycles, 2- 
wire AC. 5 amp 
Heavy metal case 
6," « S” ity to in- 
stall. Ship. wt. 14 Ibs. 


NO 33 $4.50 


NOW ONLY 


WESTERN ELECTRIC BREAST MIKE 


Lightweight | ib. carbon micro- 
phone. Aircraft type. Breastpicte 
mounting, adjustable 2-way 
swivel. Easily fastened straps. For 
home broadcosts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, non-rusting finish. 


Ship. wt. 2 
New $1.75 
TELEPHONE TRANSMITTERS 


nO 
NEW LOW PRICE 
Genuine transmitters 


mode by Kellogg 

Western Electric 

Stromberg Carlson 

Work on two dry cells 
For PA. systems 
intercoms, other 
practical wites 
Shipping weight | 


$4.75 


HUDSON SPECIALTIES CO. 
way, Dept. RE-3-52 


b 
ITEM 160 
REAL VALUE 


nee for items circled below 


1 am enclosing full remitta 
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lude shipping 
on ¥ deposit of Ship balance C.0.D 
minimum é oo $5 00 
ORDERS acce ONLY WITH 20% DEPOSIT 
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NATIONAL EMERGENCY 


If you have any scrap iron, steel, 
copper, bronze, aluminum, lead, zinc 
or other metal, turn it over to co- 
operating scrap-collecting agencies. 
The defense effort needs it more 
than you do. 


MARCH, 1952 


| are connected to the a.c. 


THE SYNCHROSCOPE 


The principal component of this 
small stroboscope is a 1C21 cold-cathode 
rectifier, used as a moderately strong 
source of light. 
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The plate and the cathode of the tube | 


line with about 
800 ohms in series to limit the current 
to about 100 ma. 

The starter anode (grid) is connected 
to the plate through a resistance of 
about 100,000 ohms. 

The tube rectifies the line voltage and 


gives off a pulse of light during each | 
Thus one | 


positive half of the a.c. cycle. 
visual pulse per cycle of line frequency 
given. 


is 


This pulse of light will stroboscopic- 
ally stop the motion of a synchronous 
motor or any device that is operating in 
synchronism with the line frequency. 
Its ready application in the testing of 
synchronous motors, electric clocks, 
phonograph motors, time switches, tim- 
ing generators, business time 
machines  ete., apparent.—Harry 
Peach and Edward Spierer 


NEW CIRCUITS IN FM SET 
If you are an experimenter looking 


for interesting circuits to try, or are 
an engineer looking for a chance to 


devices, 


is 


| develop new circuits, study the circuits 


don, 


of some of the new FM-AM combina- 
tions. They are full of interesting tricks. 

Two unusual circuits are used in an 
FM receiver described by J. G. Spencer 
of the BBC, in Wireless World (Lon- 
England). The high-frequency os- 
cillator circuit is shown at a. (The tube 
is the triode section of a converter sim- 


| ilar to the 6K8.) This is a conventional 


tuned-plate oscillator with a 68-ohm 
resistor-heater in contact with the nega- 
tive-coefficient temperature compensat- 
ing capacitor, Cl, in series with C2 
added across the tuned circuit to com- 
pensate for the rapid drift which 
usually occurs during the initial warm- 
up period. A l-watt resistor is ok. 


—end— 
= 
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235 me. Front-end wiring must be direct with good shielding used where indicated. 
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volume obtained with the circuit at 6 
is usually adequate for most purposes 
These circuits can be used for most sets 
having single-ended output stages. If 


the receiver is an a.c.-d.c. model, a .006- 


uf, 600-volt capacitor should be used 
between the frame of the jack and 


ground. 


OSCILLATOR-MIXER CIRCUIT 


, l an plany ing to use parta from a 
small a.c.-d.c. set (Hallicraftera S 
fo construct an a.c receiver, would 
like to use a 6SA? mixer and a 6J5 aga 
a separate oscillator. Please draw a cir- 
cuit showing how the antenna and oscil- 
lator coila of the S-41 can be used in 
this type of circuit A. B., New York, 
N.Y 

A. The diagram shows how the coils 
can be used in the oscillator-mixer cir- 
cuit. Compare this circuit with the 
original schematic to determine the 
proper connections to the coil and band 
switch. 
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SCOPE SWEEP GENERATOR 
> I am modifying a BC-412 radar 
indicator so it can be used as an oscillo- 
scope. | have not been ablé to find a 


circuit of a sweep generator which has 


6AC7 +350¥ 
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7 
> 
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the eq €¢ earity. Can you recon 
mend cuit \ ( 0 Seattle 
Wash 


A. Having experimented with a num- 
ber of different oscillators as sweep 
generators, we believe that the circuit 
described by Eugene I Langbergh 
(Electronics November, 1946) to be 
more linear and easier to operate than 
most of the others which we have tried 
Tubes and components are not critical 

Vary the 50,000-ohm variable resistor 
for greatest linearity with the genera- 
tor delivering 8 to 13 volts at its output 
terminals. Varying the setting of this 
control causes some shift in calibration 
of the fine frequency control, so adjust 
this before calibrating the swee p circuit 


QUERY ON S-38 RECEIVER 
? My Hallicrafters S-38 receiver has 
a defective circuit. When the 


shield of the coil is completely o 


or 
completely off, I cannot get a beat with 
neoming signals. However, the unit 
orks properly when the shield is cover 
ng about half the coil. 1 am using a 
small piece of metal foil wrapped around 
half the coil as a temporary repair. Can 
you tell me what is wrong and hou 1 
may repair it R.L. E., Ambler, Pa 
A. If the set is properly aligned and 
you cannot get the b.f.o. to operate 
properly by adjusting the C. Ww. PITCH 
CONTROL, the trouble is probably caused 
by a change in the value of the 220- or 
470-uuf capacitors or the 47,000-ohm 
grid resistor. Try replacing these com- 
ponents with others known to be of the 
correct value. The position of these 
parts is shown on the diagram. 


12SQ7-GT 
220 


ANTENNA PROBLEM 


2 For the last four years, my 75-mete) 
transmitting antenna has been a dipole 
fed with 75-ohm transmoitting-type rib- 
bon line. Up until a week ago, the an- 
tenna resonated at 3990 ke and worked 
out nicely. Overnight, it refused to take 
a load anywhere in the band. Th 
o measurable change in the lenath of 
the Copperweld flat-top. The feeders 
checked good with an ohmmeter. Check 


r 


was 


ing the antenna with a grid-dip mete 
and with a v.f.o., we found that it reso- 
ated sharply at 4400 ke. Since there 
vere no changes in the installation or 
operating conditions, we cannot explain 
this change. Can you offer any sug- 
gestions H. R. C., New York, N. Y. 
A. Since all conditions are the same, 
we suspect that the feeders are the 
source of the trouble. According to an 
Amphenol bulletin, the life of ribbon- 
type lines is not more than 16 months 
when exposed to sunlight. Deterioration 
of the polyethylene changes the power 
factor and characteristic impedance of 
the line. Since the line is much too old 
to perform at its best, we believe that 
replacing it will clear up the trouble 
end 


Become an 


Electrical Engineer 


MAJOR IN ELECTRONICS 
e B.S. Degree in 36 Months 
© Radio-Television Technician 


(ortificate in 18 Months 


By 1954 there will be at least two positior f 
neering and techn im graduate 
lege offers a tested plan that pe t 
ter these vast ems ent ppo 
an early date. F t—you save 
year through optional 
ond—you can receive 
for prior training gained in the a ed f € 


ols or field experience 


Enter Both Radio and Television 
Through This Plan 


12 months or one-third of the B. S. degree 
course (Electronics major) also brings 
you the Radio Technician's certificate An 
added 6-month course qualifie you for the 
Radio-TV Technician's Certif 


The Proven “UNIT CHASSIS SYSTEM” 


of teaching was 
developed here It 
breaks down” the 
TV set by stages 
You learn every 
component of all 
types and makes 

and are prepared 
for future desigr 
changes, including 
the advent of color 


SPECIAL! Television Clinics 


Ambitious Radio and TV Servicemen can 

enrol now in special one-month spring or 

summer clinics to handle latest field 
ition with ed 


ate 


service problems. Combine va 
cation 

Over 48,000 former students from all state 

23 overseas countries. Faculty of trained spe 
cialists) Modern laboratories and equipment 
Nonprofit technical institute and college 491! 


MILWAUKEE 


SCHOOL OF ENGINEERING 
Founded 1903 Milwoukee, Wis 
Terms open April, July, October, January 
FREE — Write for ‘Occupational 
Guidance Bulletin,”” **Your Career'’ 
bookiet, and Catoiog 
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ALWAYS REPLACE WITH 


EAKERS 


Technotes 


THEY ARE 


FIRST in 


REPLACEMENT 
FIELD 


FIRST for 


ORIGINAL 
EQUIPMENT 


The Speaker with the U-Shaped Coil 

Pot and the Adjustable Voice Coil 

A Complete Line with a Speaker for 

every Radio and TV set from 3” to a 

15” coaxial; P.M. and Electro Dynamic. 
Write for Complete Catalog! 


ALSO QUAM FOCALIZERS, ION TRAPS 
AND TRU-MATCH OUTPUT TRANSFORMERS 


QUAM-NICHOLS COMPANY 


52) £. 33rd Place, CHICAGO 16, ILL. 


SPEAMERS FOR 
77 YEARS UNDER THE SAME MANAGEMENT 


MAKERS OFf QUALITY 


AN are -4 COMPONENTS WANTED 


ot and standard kee 
ave 


ity for tne 
© LAF LAG and other 
Quantity Spares, tubes 


ENGINEERING ASSOCIATES 
438 Patterson Road Dayton %, Ohio 


PEN-OSCIL-LITE 


Fxtremely convenient test oscilister for ail radio 
slienment Small as pen Seif 

RK ¢ from 700 cycles audio to over 
© Output trom sero to 125 
° Used by Signal Corps 


RETRACE LINES IN ADMIRAL SETS 

In weak-signal areas, the best pic- 
tures are often obtained by operating 
the set with contrast reduced and 
brightness turned up. Under these con- 
ditions, several bright retrace lines may 
be visible in the picture. By feeding a 
portion of the vertical! oscillator voltage 
to the grid or cathode of the picture 
tube, the brightness contro] can be 
turned up without retrace lines appear- 
ing 

On the 20A1, 20B1, 20T1, 20V1, 21Ai, 
21B1, and similar chassis, connect a 
270,000-ohm, ‘2-watt resistor in series 
with the lead going from the grid (pin 
2) of the picture tube to the junction 
of the arm of the brightness control and 
its bypass capacitor (see in the fig- 
ure). Connect a .05-uf capacitor from 
the grid of the picture tube to the junc- 
tion of wave-shaping network shown 
ata 

On the 24D1, -F1l, -G1, and -H1 
chassis, connect the 270,000-ohm resis- 
tor as shown at b. Reverse the connec- 
tions of the vertical wave-shaping net- 
work (R410 and C406) so the capacitor 
connects to the grid of V402 and the 
resistor connects to ground, Connect a 
O5-uf capacitor from the grid of the 
picture tube to the junction of R410 


TO v402 VERT OUT GRID 


> 


> 
HEIGHT CONT 
2 


B+ 


Diagrams of typical Admiral vertical 

oscillator and brightness-control cir- 

cuits. Pertinent codes used in the models 

discussed are: 

€405—Models 20Al, -Bl, -T1, 20V1 
and 21A1. 

(€406— Models 24D1, -El, -F1, -G1, and 
20H1, and 21BI. 

(€408—Models 20X1, 20Y1 and 2021. 

R408—Models 20A1, 20B1, and 21A1. 

24D1, -El, -Fl, -G1, and 
24H 1. 

R447—Models 20X1, 20Y1, and 2021. 


and capacitor C406 to the wave-shaping 
network as described in the paragraph 
above. 

To modify the 20X1, 20Y1, and 20Z1, 
connect the 270,000-ohm resistor as 
shown at / in the illustration. Replace 
the 3,900-ohm vertical wave-shaping re- 
sistor (R447) with an 8,200-ohm, '2- 
watt unit. Connect a .05-uf capacitor 
between the grid of the picture tube and 


GENERAL, Test EQUIPMENT 
38 Argyle Ave. Suffalo 9, N. Y. 


the junction of C408 and R447. 
| In the 380A1, 30B1, and 30D1 chassis, 
| insert a 47,000-ohm, 'v-watt resistor in 


series with the lead from the cathode 
(pin 11) of the picture tube to the arm 
of the brightness control and the cath- 
ode bypass capacitor C325. Connect a 
.05-uf capacitor between the cathode of 
the picture tube and the green lead of 
the vertical output transformer.—Ad- 
miral Radio & TV Service Bulletin 


BLOWN FUSES IN SENTINELS 

Blown fuses may be encountered i; 
the Sentinel models 438, 439, 440, 441. 
443, and 446 using chassis marked YA, 
YB, YC, and YD. Take a look at the 
l-inch-long No. 8 self-tapping screw 
which holds the back to the chassis near 
the interlock plug. This screw may be 
long enough to short to one of the fila 
ment pins of the 6W4 or 6BY5-G recti 
fiers. If so, you can eliminate the condi 
tion by placing a ‘44-inch washer or 
washers under the head of the screw. If 
the set has a 2':-ampere Slo-Blo fuse, 
replace it with a 3-ampere Slo-Blo unit 

A few chassis have a 's-ampere Slo- 
Blo fuse in the secondary circuit of the 
power transformer. If the screw touches 
the rectifier socket on this type chassis, 
the ':-ampere fuse will not blow. Check 
this possibility if the power transformer 
overheats.—Sentinel Service Bulletin 


ASTORIA (R. H. MACY) 816 

I had difficulty with horizontal syn 
phase at the 6AL5 phase detector tube 
The picture was split down the middlk 
by a gray bar, and the right and left- 
hand sides of the picture were trans 
posed. This set has no centering con- 
trols. I discovered that the feedback 
capacitor between the horizontal flyback 
transformer and the phase detector was 
leaking under load. It checked O.K. in 
a capacitor checker with 500 volts on it, 
but when it was in the set, it allowed 
enough high voltage to leak through to 
disturb the comparison voltage at the 
phase detector. Replacing this capacitor 
corrected the phase shift.—G. MeVity 


HIGH-VOLTAGE FAILURE 

When checking TV receivers for lack 
of high voltage on the picture tube, it 
is a good idea to check the setting of 
the horizontal-drive trimmer capacitor 
In many new sets, this trimmer has 
been turned all the way in to eliminate 
vertical overdrive lines at the left of 
the picture. When the receiver ages, 
there is a lack of horizontal drive on the 
output tube, This results in little or no 
high voltage. Sometimes, you may find 
the trimmer completely shorted to 
ground. —~Wilbur J. Hantz 


EMERSON 6648 (CHASSIS 1201338) 

If the horizontal sync is unstable and 
cannot be corrected by changing the 
syne amplifier and horizontal oscillator 
tubes, check the plate voltage at pin 5 
of the horizontal oscillator tube. If the 
voltage is incorrect, check the 150,000- 
ohm resistor R78 in the plate circuit 
This resistor sometimes increases to 
200,000 ohms or more. Replacing it with 
a resistor of the correct value restores 
the set to perfect operation.—Pete, 
Hickey 
—end— 
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Miscellany 


THE FUND REACHES 
$9,274.00 


‘HELP - 
FREDDIE WALK 
FUND 


Readers from all over the world 
from Spain, Italy, Sweden, and Hawan, * 
to mention a few spots—are still re FINGER STOCK 
sponding enthusiastically to our appea 
for funds to “help Freddie walk.” Fred 
die, the young son of radio technician Electrical Weather-Stripping 
Herschel Thomason, of Magnolia, Ar- by Eimac — 


kansas, was born without arms or legs 


and contributions from Rapto-ELE« Now Available! 


TRONICS readers are largely respons! 


ble for making available the means by 


> i i 
which he will become a useful membet ormed finger stock especially 
of society when he grows older suited for electrical ‘weather- 

This month the “Freddie” fund stripping’ for TVI- proofing 
reaches a grand total of almost $9,300.- cabinet access doors, etc. Also 


00. We are particularly pleased to note 
two “group” contributions from the 
members of the U.S. Navy. $72.00 was 
received from the Enlisted Electroni 


ideal for making coaxially con- 


structed tube connections and 


many other uses. Available in 


” 17/32", 31/32", and 1) 
Technicians of the “U.S.S. Midway, dth 
who express the hope that “if our con- arenes 

tribution was noticed by other men in 


Write for new Eimac Catalogue 


the fleet it might instigate further con- _ Summary showing Eimac tubes 
tributions f ie ol ield 

: from Navy men in our field 

o ork. 


And from Gyro & Battery Repair, 9th * 
Division, “U.S.S. Delta” comes $15.70, 


with the following note attached —_ EITEL - McCULLOUGH, INC. 


Everything once it is started should San Bruno, California 
have a purpose. Well, about six weeks 


Yes, you get this big, brand new book, “150 \% 
Radio-Television Picture Patterns and Di- \ npn 
agrams Explained”, absolutely FREE! Just \2 
off the press! Gives complete wiring circuits 
and diagrams on the latest Radio and Television Sets. 
Easy-to-read, large 814 x 11” pages, with full instructions on 
how to read and use the diagrams. A “must” in every Radio 
and Television service-man’s repair kit. You get this val- 
uable book as a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio-Television”! 


“7 DAY 
FREE 
TRIAL! 


Here's “Know-How” That Makes You Worth More’ SEND NO MONEY! 


You'll get into the big money faster in TELEVISION-RADIO on 7 days free trial. We'll include book of 150 TV-Radio Pattern 


NOW AVAILABLE 
TO THE SERVICEMAN 
AND EXPERIMENTER 
THE FAMOUS 


«THE FINEST 
MINIATURE 
1. F. TRANSFORMER 
EVER 
MANUFACTURED! 
¢ ONLY 2', HIGH 
BY SQUARE 
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wh MILLER COMPANY 


5917 S. MAIN ST. LOS ANGELES, CALIF. 


Just mail coupon for 6-volume set 


if you know where to find the answer to servicing problems. & Diagrams. If you keep the set, pay $3 in 7 days and $3 pet 
Coyne’s great new 6-volume set gives you all the answers month until apt ow postage is paid. (Cash price $22.00). O1 
uic 7 ¢ ~* , at is es inde ‘ you can return the library at Our expense In 7 Gays and owe noth 
quickly! For basic “know-how” that is easy to understand, 
youll find everything you want in volumes 1 to 5 which con- pg BE THE JUDGE. Either way, the book T'V-Radio 
tain over 5000 practical facts and data. They cover every step atterns is yours FREE to keep! Offer is limited. A VOW 


from principles to installing, servicing, trouble-shooting and 


Te eves 


And then, for speedy on-the -job use, you get volume 6—the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today’s television problems on servicing, alignment, installa- 
tion and others. In easy-to-find ABC order ross —_ me 
Use this 6 volume TV- RADIO LIBRARY free for 

get the valuable Servicing Book ABSOLUTELY FREE! 


500 S. Paulina St.. Chicago 12 


Nome 


Address 
City 


Where Employed 


MARCH, 1952 


YES! Send 6-volume “Applied Practical Radio-Television’ for 7 days FREE 
TRIAL per your offer. Include TV-Radio Patterns & Diagram Book FREE 


) Check here if you want library sent COD. You poy 
$22 plus COD postage on delivery. 7-day money-back 


aligning all types of radio and TV sets. S -to-date ! 
ont FREE BOOK — FREE TRIAL COUPON 
762) -Page pedia jed 


COYNE ELECTRICAL G TELEVISION RADIO SCHOOL, Dept. 32-T! 


Age ' 


Zone State 


— = 
The K-TRAN is distributed 
4 
5 3.4 ; Evnmmininn COYME’C Mew | 
CO ‘500 Paulina St. Dept. Chicago 12. 


124) 
for dependable sound, 
INDUSTRY relies on 


OR Double Reentrant 
Proyectors 


DEPENDABLE 


h ad RAAB 


DEPENDABLE SERVICE: 


DEPENDABLE PROFITS: 


Completeness of line, excellence of 


fuct. dependable delwery, night 
the ATLAS combination 
gh steady Industral 


ability Write ‘NOW for FREE 
atolog 35) 


FULL ~ Gare, VELVET latest 
ACTION Mare Stonds 


1443.39th Street, Brooklyn 18,N.Y 


in Conede Atlas Corp. td. Toronto, Ont. 


BATTERY RECORDER 


WALKIE- RECORUALL ~ 


MILES REPRODUCER CO. 
Deo t RE-3 


Miscellany 


before (€(hristmas we started putting 
id amounts of change in a large glass 
Zw eve time we had a cup of coffee 


And everyone knows the Navy drinks 
coffee pot after pot all day. All th 

money and no reason, but then the 
newspaper piece about Freddie was 
pasted up on the jug. I don’t know if 
370 cups of coffee, but here 


we are 

\ f special note is a contribution 
of $17.00 from the Young Women’s 
Society of Christian Service of the 


Methodist Church of Centralia, Pa., 
collected through the efforts of Mrs. 
Larry Minnish, who writes 
they all “want to help a little, most 
of us having little boys, too.” 
Contributions are still 
needed; and no contribution is too small 
for our notice and acknowledgment. 
Please continue to send them from time 
to time whenever you are able. Make 


Secretar y, 


urgently 


all checks, money orders, ete., 
to Herschel 
al! letters to 
Help-Freddie-Walk-Fund 
RADIO-ELECTRONICS 
25 West Broadway 
New York, N. Y. 


FAMILY CIRCLE CONTR!BUTIONS 
50 


payable 
Please address 


1+ 1952... $817.80 


8 8888 


88888883 


RA ELECTRONICS Contribu- 
$8,756.50 
CLE Contributions .. 517.50 


January 18, 


OTA! to 
1952 $9,274.00 


We Helped ... 
WON’T YOU? 


A message 
from 

ALBERT FINKEL 
Vice-President 
of 


"It was very easy to array 


a blood donor program for our 

people at JFD. All we did was 
phone our local Red Cross Office 
They did the rest. And everyone 

from top management to employec 
wanted to contribute, to help 


our boys im Korea.” 


DON'T 
HESITATE! 


Call your 
LOCAL 

RED CROSS 
OFFICE 
TODAY! 


TIME SAVER 


Snips wire to 18 gouge 
.. gets in hard to reach 
places... perfect for hold- 
ing wire or other small ports 
Contact your radio parts job- 
ber or Jim Handy representa- 
tive. 


ANDY 
EASY ACTION WIRE CUTTER 


C & G Mfg. and Sales Co. \ 
_ Box 1525 Columbus, O. >,’ 


HAM WINS SUIT! 


YUP! Hundreds of hams all over the U.S. 
have earned free suits of clothes just by 
selling their new and used radio gear for 
cold, hard cash. Why don't you? 
Round up everything you have in elec- 
tronics. Tell us what you've got. 
WARNING: We can't be held responsible 
if you faint with surprise when you see the 
high prices we pay! 
DO IT UP RIGHT—-WRITE RIGHT NOW 

COLUMBIA ELECTRONICS SALES 

522 S. Sen Pedro St. Los Angeles 13, Calif. 
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THE PRICES SPEAK FOR THEMSELVES! 


RADIO & TV TUBES ASSORTED TUBULAR ASSORTED '. WATT 

At Better Than 50°: Off List Price! 100 
STANDARD BRANDS — FULLY GUARANTEED co N D E N S E RS RESISTO RS 
All Are Standard Brands Just what you use in Radio & TV 
..... 1.03  6SJ7GT .... All Are Desirable Sizes Repairs. 
1B3GT . 1.27 | 6SK7GT .... .84 $15.86 Valve 
GT ..... 27 
...... 1.27 | 6SNTGT.... 1.04 .69 .97 
..3.... | Only Only \ 
94 
1.27 6V6GT ..... 94 ASSORTED 
...... 1.27 6W4GT .... .84 100 PILOT LIGHTS $ 83 TV CONDENSERS — 85 —C 
... 49 | 46. 47851 4 .05 MED — 2500 Volts $.27 

05 MED — 3000 Voits 36 
94) 7A8 84 100 SOCKETS g | MFO — 6000 Volts 28 
84 3 01 MED — 6000 Voits 37 
84 84 Octal, Loctal & Miniature, 05 MED — 6000 Volts 39 
84 0005 MFD — 7500 Voit 29 
..... 84 100 ASSORTED (005 MFD — 7500 Veits 32 
84 KNOBS | 003 MFO — 7500 Voits 34 
84 | Screw & Push-on 03 MED — 7500 Voits 39 
1.54 denser for $1 
3Q5GT ..... FOP 84 
354... 94 74. 84 | TUBE CARTONS in Lots of 100 SUPERIOR POCKET SIZE 
1.16 | 12AL5 ..... 94 | SMALL PEANUT $ .89 VOLT-OHM MILLIAMMETER 
|| ..... 69 SENSITIVITY1000 ohms PER VOLT 
5V4G ...... 1.14 | 12AT7 ..... 1.39 LARGE PEANUT -98 30 
.77 || 12AU7 ..... 1.16 | GT TYPE 1.06 vourace 
52 1.14 | SMALL G 1.39 foue_OC CURRENT RANGES.” 
5Y4G ...... 69 || 12BA6 ..... 84 
1.04 12BE6 ..... ‘ga | LARGE G 1.59 
6A8GT ..... 1.04 | 129567 .... .69 | EXTRA 2.97 
94 | 12K7GT .... 1.04 0 
.....- 1.56 | 12SA7GT... .84 test teads, instruct 
...... 1.27 | | PM SPEAKERS =: 
...... 1.54 || 12867 ..... 94 
6AH6 ...... 1.89 | 12857GT ... .77 | Brand New Factory Guaranteed Stock | $5.00 SAPPHIRE PHONO NEEDLE $.58 
6AK5 ...... 1.89 | 12SK7GT ... .84 os. mag. on 3" to 6”, heavier mag. on 8" 12" | WEBSTER 3-SPEED CHANGER 24.96 
... $ .98 6” .... 1.98 | PHONO MOTOR, 3.18 
6AL7GT .... 1.27 ||. 12SN7GT.... 1.06 | 4” ..... 1.29 8” .... 3.97 | PHONO MOTOR, 4.97 
94 | 12SQ7GT 7 | 5” 14912” 6.94 | UNIVERSAL PICKUP. 4.63 
GAQ7GT ... 1.14 || 14A7 ...... 1.04 CRYSTAL CARTRIDGE, 1.42 
6AS7G ..... 3.98 || 1486....... 1.04 PHONO AMPLIFIER, 3.87 
...... 1.04 | LATEST RADIOS Complete | BROOKS INVERTER, 8.95 
SANE ....-+ 84 | 19BG6G .... 2.94 | 1952 MODEL Ready to Play| QUALITY STAND MICROPHONE 5.76 
1.39 GRILL CLOTH, 14 49 
6AXSGT ..... .77 ...... 1.27. | DEWALO—ROUND THE WORLD PORTABLE 
6BAS ...... B4 .... 84 | Short Wave. Foreion. $496.84 
84 25W4GT ... .94 Beautiful leatherette case, whip antenna 3 OUTPUT TRANSFORMER $.36 
6BG6G ..... 2.32 .77 OUTPUT TRANSFORMER 52 
BGS ...<.- 94 | 25Z6GT .... .69 | STANDARD BRAND RADIO UNIVERSAL OUT. TRANS. 89 
...... 94 35A5 ...... SUPER. TABLE-MODEL 32 | IF TRANSFORMER, 49 
6BQO6GT ... 1.54 35L6GT .... .84 D.C. built-in antenna 14 IF TRANSFORMER, |: 58 
6C4 77 35Ww4 .62 ined plastic cabinet in Walnut or ivory VARIABLE COND., 59 
..... 84 VOL. CONT. L/S, 24 
1.08 ....... | STARBARD BRAND VOL. CONT. W/S, 47 

WITH SESSIONS CLOCK 

6D6 1.04 Style. Quality & Performance ANTENNA HANK, 08 
¥.04 || 42......... 94 RESISTANCE CORD. 19 
6F6GT ..... 94 
6H6GT 139 | CUSTOM-BUILT AUTO RADIOS 
emet ..... 69 || SOAS ...... 1.04 1 POUND ROSIN CORE SOLDER $.59 
139 | 50BS....... | UNIVERSAL BALLAST TUBES, 1.18 
6J7GT ..... 94 || SOLEGT | 46-49-5051 | BATTERY, 35." 1.69 
6K6GT ..... TOGGLE SWITCH, 46 
6K7GT ..... 77 | WERRY 4........ Ai List ot $59.95 | SELENIUM RECTIFIER, 59 
....:. SELENIUM RECTIFIER, 69 
94 g7 | 300 OHM TWIN-LEAD WIRE, 1.98 
61 Complete” ready te Inetall $36 TV POWER TRANSFORMER, 
6SA7GT .... .84 | 1I7L7GT ... 1.89 Including Easy Instructions 72 OHM CO-AX CABLE WIRE 4.84 
...... 94 || ... 1.89 TV TABLE ANTENNA 1.99 
6SF5GT .... “ |  ——— .69 | AUTO ANTENNA, fits oll cors ... $2.49 | TV WINDOW ANTENNA, 4.97 
117Z6GT 1.14 
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Radio Thirty-Five Dears Ago 


BE “ECONOMY- TERRIFIC 
wise” WITH G Y L 0 TUBE BUYS! 3n Gernsback Publications 


te month Gu —er1ception ont nouts eakages At these 
10% fe ders under 10 tubes A ndividually bomed in attractive Greylock Cartons Founder 
| Modern Electrics 1908 
185 6AU5 6J1GT  12A8GT IRS 6RIGT 12AV6 35C5 
6AV6 6 S4 12BA6 174 6SQ7GT 12AX7 50C5 1927 
1U5 6846 G6SKIGT 12F5GT 384 6SNIGT 12SKIGT SOL6GT Short. Were, Craft 1938 
304 6BE6 6V6GT  12BE6 5X4G GU4GT 25L6GT 
6c4 6W4GT 2525 
ae 6ALS 6cé 6X5GT 3575GT cosT tACH TRICAL EXPERIMENTER on file for interested readers 


OUR NET GBA 12K8GT 
oon 49 6AGS5 68Q6 TES 12SA1GT ELECTRICAL EXPERIMENTER 


President's Speech to World Via Cable 
and Radio 
YOUR NET 79° 35L6GT How U-Boats Send Radio 1,000 Miles, 
GSLIGT 35y4 |, by H. Winfield Secor 
12AL5 1207GT A War-Time Suggestion To Radio Ama- 
1288GT 12BHT 14¢5 teurs, by Howard S. Pyle, U.S.N 
: YOUR NET a 19T8 32L1GT 1A1GT §23 | Women Now Study Wirele 
: COST EACH 69 YOUR NET Cc | An Exceptional Amateur Radio Station 
‘ COST EACH Visiting Arlington via the Talo Club 
Sa | by W. J. Howell 
| 68G6G $1.09 12AZ7 $1.29 | he Design and Use of the Wave-Meter 
sane ......... 129 | by Morton W. Sterns 
YOUR NET 8 9 1 9 +4 “Secret Service” Pocket Radio Receptor 
6C D6 1.29 80 ) > Fuc 
_ COST EACH 6BL7GT 1.29 73P4 CRT 16.50 by Harry E. Fuchs 


Hy-Tone Tester for Minerals and Cod 


| SPECIAL! .- RE Practice, by Curtis Kissell 
The How and Why of Radio Apparatu 


; SPEAKER SPECIALS ¥ HIGH VOLT. FLYBACK | by H. Winfield Secor 
weed tea An Improved Radiophone Are Gap, by 
495 former in their sets and paid more Seefrec 
GREYLOCK. “BONDED” ELECTROLYTIC AUDIO FEEDBACK DESIGN 
N | 


A number of readers have asked for 
4 ELEMENT —— i a list of reference texts to supplement 

| 
> CONICAL LOTS OF 10 YOUR ASSORTMENT the series of articles which appeared in 


mie WY DC Ne WY DOC Net each 
AS 16 150 “39 40 40 180 ‘45 RADIO-ELECTRONICS between Octobe: 
—_— ANTENN 24 (50 35 50130 150 45 1950, and November, 1951. There is, ur 
Constructed of re- 30 150 35 8 450 29 
nforced butt seam 40 150 "39 818 450 ‘” fortunately, no book which I would 
sluminum elements and strong steel cross bars = = = recommend that the average reader buy 
4 $3.99 130 150 44 450 49 just for its treatment of nevative feed 
a . Above prices are for minimum quantities of 10 bac 7 sre he ee the series of 
ACKED Order P-004 yack. If there had been, he seri rf 
Extra elements ¢ als make fan-flector type. count in lots of 100 assorted condensers } articles would not have been presented 
Hic 49¢ WHILE THEY LAS | The books mentioned below are not be 
gh Band Elements, each Famous MAKE Ty ‘ 
List 32.80-Oreer 08 ing condemned when I say this, becaus« 
MANY ADDITIONAL VALUES” they d t cls lez exclusi 
CHIMNEY MOUNTS <E-1585 ley do not claim to deal exclusively 
with negative feedback, which occupies 
TERMS: Net COD ee ‘ae: ; only the place taken by bread on Fal 
( ) al 
FOB. New York City 
25%. Deposit on all GREYLOCK ELECTRONICS SUPPLY co. staif’s bill at the inn. Examine thes: 
COD. orders . book i decide f. ourself whett 
| OOKS and decide for yoursell whetner 
5 Liberty Street New York 6, N. Y. | they contain too much mathematics, 
} and whether the other material in them 
|} is what you want. 
The following list is not completes 
: These are only the books in my offic 
on my desk at home, or remembered 
from past reading. 
fe, 1. Network Analysis and Feedback 
‘ | Amplifier Design, H. W. Bode: Van 
CANDLE SYSTEM Co. | Nostrand. Bode knows more about feed 
8 = a back than most of us will ever want t« 
know. This book was planned as a 
course of lectures to Bell Laboratories 
Another Outstanding Jobber : engineers and I would say was for “co 
Alm Radio Co ; . lege gracuates only.” 
. 2. Radio Engineers Handbook, F. FE 
INSTRUMENTS | seems to me to bea be tter value for the 
in stock! ee | money than Terman’s Radio 2nginec 
See ad or ing. Feedback is dealt with in two in 
- z ae 1952 RED CROSS FUND | stances—under circuit theory, pp. 218 
RADIO-ELECTRONICS 


E 
- 
> 2 


ers, py 406. I 
do not e the kh e Ste es 
he t sectior ise t 
een ( omt ited for the nent 
ca ‘ o prot t The treat t r 
pace 4 f the response peaks ts def 
te m eading, because the resvonses 
shown are only just stable 
Reference Data for Radio Engi- 

neers (3rd Ed.). Federal. This is worth 
3 » of anybody's money. Feedback is 

cus ved on and (for the 
long-haired ones} on pages 5 15 

i. Vacuum Tube Circuits, L. Ar 
vyuimbau: Wiley. This book consains a 
very clear discussion of the effect of 
feedha on the amplifier impedances 

5. Vacuum tube Amplifiers, Valley 
and Wallmar Radiatior Lab Series, 
MeGraw Hill. Deals mostly with band 


pass amplifiers 


Instrements, 


above (5) 


Electronic Companion 


volume to the (Contains a 


short discussion of the template method 


described in the tadio-Electronics 
series 

7. Radio Receiver Desicn, Vol. 
(Low Frequency), Ko R. Sturley: Wiley 
This book has a sood reputation. Stur 
ley is head of the BBC training depart- 
ment 

In addition t» the above boo and 
a number of others, some of the fol 
lowing articles should heip the reader 
The Procecdings of the LR.E. paper is a 
good genera irvey, with a number of 
reference The Wireless Fig cer pa 
pers (W.E.) are rather mathematic 
the Wireless World vapers (W.W.) are 
the easiest reading 

‘The Stability Problem in Feedback 

op. 100, September, 1951 
‘Audio Amplifier Damping,” R. M 

Mitchell Electronics Vol. 2 No. 9 
p. 128. September, 1951 

“Relations between Attenu:tion and 
Phase in Feedback Amplifier Design,” 
H. W. Bod fell System Technical 
Journal, XIX, 421, July, 1940 

“When Negative Feedback Isn't 
Negative.” “Cathode Ray”: WoW. LV, 
189, May, 1949 

“Output Impedance Control,’ T. Rod- 
dam: W.W. LVI, 48, February, 1950 

“Negative Feedback: Its Effect on In- 


put Impedance and Distortion,” E 

Griffiths: W.W. LVI, IIL, Mare, 1950. 
“More About Positive Feedback,” T 

Roddam: W.W. LVI, 242, July, 1950 


“Stabilizing Feedbeck Amplifiers,” 


T. Roddam, VW. W LVII, 112, March, 
1951 

“Negative-Feedback Amplifiers: Con- 
ditions for Maximal Flatness,” C. F. 


Brockclsby: W. 
ary, 1949. 

“Feedback 
Mayr: W. E 
1949 


E., XXVI, 43, Febru- 
Design,” H. 


297, Seotember, 


Amplifier 
XXVI, 
Amplifier 


“Feedback and Servo Sys- 


tems,” E. E. Ward: W. E., XXVII, 146, 
May, 1950, 

“Negative-Feedback Amplifiers: Con- 
ditions for Critical Damping,” J. E. 
Flood: W. E., XXVII, 201, J 1950. 
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ANEW 
INVENTION» 


SWEEP 


PROVIDES 


© LINEARITY 
PATTERN 


e SYNC PULSES 
SWEEP SIGNALS 


With or Without Test Pattern Scope 


s the FIRST and to d 
fast trouble-shooting of synch 


Synchro-Sweep* 
sweep signals for 
2 Vertice Saw Tooth Signals 
Transmitted Vertical and Horizonta 
pact new precision instrument is acc 
Technical Schools, as a much needed 


NEWLY 


IMPROVED! 


See the entire Oak Ridge line of pre 
cision portable Television Test instru 
ments at your Jebber's Send today for 
your copy of our complete cata 


and Horizontal 


> 


NY 


wwision of VIDEO TELEVISION INC 


OAK RIDGE PRODUCTS Ff 


OAK RIDGE 
in Botelite Case 4 


TELEVISION SERVICING “ON-THE-SPOT 


or Bench Equipment 
ate the ONLY TV Test Instrument to provide its own sy 
sweep 


ect and/or Transmitted Vertical and Horizonta 


Linearity Pattern 6 
aimed by 


PROVIDES Stable horizonto 
tern for linearity od 


Oak Ridge Products 
37-01 Vernon Bivd 


Please 
Catalog at once, 


Address 


MINIATURE" Model 104 


nd high voltage 
Sy Pulses simultaneously 
ross Match Th ve 
eading Serv 


3 Organizat Part bbe 
for ON-THE.SPOT Televis Serv 
and vertica 


istments 


Dept 
Long isiond City 1. N.Y 


send your complete new OAK RIDGE 


HUGO GERNSBACK’S 


GREAT SCIENCE FICTION NOVEL IS MUST READING 


“NO BOOK in two generations, no book since Jules Verne, has under- 
taken to do what Hugo Gernsback in the first decade of our century has here 


Listen: 


so outstandingly achieved.” 
LEE DE FOREST, Father of Radio. 


Forty yeors ago, Hugo Gernsbock Father of 
Modern Science Fiction, in this book RALPH 
124C 41 +, predicted and described in startiing 
deta radar the learn while you sleep method 
televised operas plost night bose 
ba biood transfusion, wire recording 
film and a host of other scientific achievements— 
all undreamed of in 19!/|—but port of everyday 
life today 


micro 


and scores more. not as yet realized 
in his remarkable prophetic book For 
Gernsback's prophesies ore based not on 


fantasy but 


on the logical & ections of estat 
lished scientific focts 
RALPH 124C 41+ the first d most re k 
able true science fiction novel ever writte a 
y that tak 7 
e th fict 
RALPH 
itely ente 
ever published 
and published 
its tre 
te entif 
been reissue 
Hugo Gernsbock's writings were the k th 
scientists on their w 0 th ew ed 
tion of RALPH tac ve may well be the 
mspiration for a new generatio fe ee f 
science 
RALPH 124C 41 + is the kind of book y r 
reod Order your copy now, only $2 50 postr 


The supply is 


25 West Broodwoy 


imited 


RADIO PUBLICATIONS 
New York 7, N.Y 


RADIO PUBLICATIONS 
25 West Broodway, New York 7, N.Y - 
Gentlemen 
Send me co copy of RALPH 124C 41+ posts 8 
of once My remitt e@ of $250 is enclosed ; 
' 
NAME 
STREET 4 
7 
CITY ZONE TATE 
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“Amplifier of Variable Output Im 


Fo GR EATER TV ENJ YMENT pedance,” R. Yorke and K. R. McLact 
r eee lan: W. E., XXVIII, 222, July, 1951 
“Amplifier Characteristics at Low 

Install MOSLEY 3-WAY ANTENNA SWITCH 
Here’s convenience! MOSLEY TV Antenna Switches give Cherry: Journal of the Instit 

instant, easy selection of any one of three antennas. Special Klectrical Engineers Proc. W. Sect 

rotary type switch, making silver-to-silver contact, assures 15, 204, September, 1940 

low loss, constant impedance. “Some Considerations in the Desi, 
Cat. No. F-10 is Flush Mounted Switch and Lead-in Socket of _Negative-Feedbac!. Amplifier 

combination for neat, concealed. in-wall installation in stand- W. r. Duerdoth : JLE.E., Vol. 97, 

ard electrical box. Cat. No. F-20 is enclosed in attractive I sk May, 1950. 

plastic case for mounting on wall or back of set. If mounting Finally, for the armchair rather tha 

on back of set, attach special extension lever provided and the desk: . 

install in position for ecsy accessibility. The Human Use of Human being 


and Cybernetics, both by Norbert 
At leading Radio Parts Jobbers everywhere Wiener: Houghton Mifflin. 


, MOSLEY ELECTRONI 2125 Lackland Road Even if you do not agree with Wir 
on, ae Overland, Missouri ner, he will make you think about the 
implications of feedback in economi 


and politics. And if you won't take a 
interest .—George Fletcher Coope) 


Critical ELECTRONIC LITERATURE 
. A A: Type Any or all of these catalogs, bulletins, 


or periodicals are available to you on re- 
—_—-—— quest direct to the manufacturers, whose 

WE BUY FIRST QUALITY TUBES FOR CASH! | addresses are listed ot the end of each 
item. Use your letterhead—do not use 


Fully Guaranteed @ Brand New © Immediate Delivery | postcards. To facilitate identification, 


mention the issue and page of Raoio- 


| .99 | | | Evecrrunics on which the item appears. All 
literature offers void after six months. 


RADIO-TV CATALOG 
6SA7GT V2SK7GT 6J6 OAKS The new 1952 Catalog No. 86 has 


6KSGT 6V6GT 12897GT 6AB4 19c8 been issued by Radiolab. Comprising 

=" 25806 118 pages, the issue features a wide 

12AT6 198G6 | Variety of ham equipment, communica- 

: : ISZSGT 128G7 7OL7GT tions receivers, tubes, test equipment, 

i 100 ohm te eod pure copper ond polyethylene, $19.50 per thousand feet 1500 feet fo a roll ry and sound ¢ quipment, books, tools, 
TERMS: Orders for less thon $25.00, add 10% to above prices. 25% deposit with order, balance | | 2nd TV antennas. 

COD. F.0.B. New York City. Gratis from Radiolah, 1608-14 Grand 


All Merchandise Subject to Prior Sole Ave., Kansas City 8, Mo. 


DIAGRAM AID 
A four-page bulletin giving tips to 
the technicians on how to get more effi- 
ciency in consulting diagrams has been 
put out by Supreme Publications. Also 
You can’t beat RADIO-ELECTRONICS included is a list of the various manual 
issued by them. 
for complete coverage of Gratis from Supreme Publications, 


3727 W. 13th St., Chicago 23, Lil. 
RADIO, TELEVISION and AUDIO 


136 Liberty Street, New York 6, N.Y. 


RADIO-TV CATALOG 


The 1952 catalog of Edlie Electronics, 


Irc., features a wide variety of parts, 
LAFAYETTE RADIO, | accessories, test equipment, sound units, 
Dep? JC auto sets, books, and antennas. 


Gratis from Edlie Electronics, Inc., 
100 Sixth Avenve, N. Y.13 158 Greenwich St., New York 6, N. ¥ 


Please rush Free catalog to: 


WINDOW-SIZE BLOWUP 

“Are Servicemen Gyps?” is the title 
of a blowup of the advertisement on 
page 17 of this issue, currently being 
offered to service technicians by 
Sprague Products Co., for exhibition in 
their windows. 

The text deals with the customer who 
protests a television repair bill while 
accepting without comment much larger 
bills from his garageman, and the com- 
plaints from persons in fringe areas 
who expect excellent reception, or those 


RADIO-ELECTRONICS 


Name 


' 
. 
Ready now. Complete with everything in 4 
radio, television and electronics. Newest ' 
parts, as well as old, standard lines. Paste  } 
coupon on penny postcard and mail today! 1 City : Stete 
i 


Addrew 


Lifiyette Radw 
DIVISION: RADIO WIRE TELEVISION, INC. 


100 Ave 24 Central Ave 10 St 542 Fordham ad PASTE ON PENNY POSTCARD 


a 
| 
ive | 
] 
| 
| 
5U4u 183GT 1x2 CAMS 
3194 5v4G 68G6 
6AL5 6SN7GT 6CD6 
yrrames Q n 
3 
a 
DI 
BIG 
LO 
' 
| 
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in better areas who have bought “ar 
gain sets and are wetting reception that 
is no bargain. It ends with an exhorta 
tion directed at the service techr ans 
customer and is signed by the president 


of the company 
Available from Sprague Produets ¢ 
North Adams, Ma cents 


cover costs 


METALLIC RECTIFIER BOOKLET 
Radio Receptor Co. has issued a 16 
page booklet reviewing the background 
of metallic rectifers and clarifying the 
various applications factors with many 
drawings, diagrams, and charts. It is 
useful to the engineer with specialized 
experience as well as to the novice 
Copy gratis from Radio Receptor 
Company, Inc... Seletron Rectifier Dir 
sion, 251 West 19th St.. New York 11 
N.Y 


TUBE SUBSTITUTION GUIDE 

The first supplement of Receiving 
Tube Substitution Guide Book, by H. A 
Middleton, is now available. Wiring in- 
structions and illustrations cover 750 
tube substitutions in AM-FM-TV re- 
ceivers. The supplement contains 48 
pages, 8% x 11 inches, and is bound 
with a heavy cover. 

John F. Rider Publisher, Ine Lao 
Canal St., New York 13, N. Y., or any 
of the organization's distributors. Price 
99¢. 


RIDER HAS NEW FOLDERS 

A new TV schematic folder service is 
announced by John F. Rider Publisher, 
Inc., with the issuance of the TEK- 
FILE. Each TEK-FILE (to be issued 
monthly) is in a box containing a num- 
ber of folders of alphabetically ar- 
ranged TV schematics. The makeup of 
the new service is similar to the Rider 
Manuals in organization and emphasis 
on servicing details. Each pack has at 
least 128 x 11-inch pages 

The files contain factory authorized 
information, circuit action descriptions, 
unpacking and installation data, 
trouble-shooting waveforms, production 
changes, alignment data, chassis views 


and voltage and resistance readings 
Included in the pack is an index of 
manufacturers and model numbers. A 
TEK-FILE cumulative index is avail 


able for dealers from Rider distributors 


LABORATORY INSTRUMENTS 
Polarad is issuing its new enlarged 
catalog on laboratory instruments, in- 
cluding all-band spectrum analyzers 
and microwave signal sources 
Available from Polarad Ele n 
Corp., 100 Metropolitan Avenue, Brook 


lyn 11, N. Y. Gratis 


REPLACEMENT NEEDLE GUIDE 
Recoton is issuing a 17-page replace- 
ment needle guide containing handy 
needle charts and manufacturers’ cross 


index. Punched for binder insert 
Available from Recoton Corp. 25 4th 
Ave., New York, N. Y. Gratis. 


—end—- 
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HEAVY WEB TV LEAD-IN WIRE 
CUTS DOWN COSTLY “CALL-BACKS’ 


Have you seen the new SYNKOTE 300 ohm TV lead-in? 
It has a .100 web with a maximum variance of five 
thousandths of an inch! Tough polyethylene construction 


that stands up against sun, snow, rain. cold and abrasion 


Ask your jobber to show you this as well as the complete 
SYNKOTE line of dependable wires . . . used and recom- 


mended by leading manufacturers everywhere 


DEPENDABLE ¥¢ 


HOOK-UP WIRE © COAXIAL CABLE © TV LEAD-IN WIRE 


SYNKOTE—Reg. Trademark of PLASTOID CORP... Long Island City 1, N.Y 


| So You Want To Be A Writer! 


That idea you may have for writing a technical book is 
absolutely no good unless you do something about it. 
If you're dying to reveal all you know about TV; if you 
feel the world is wasted without your words on servicing 
or if you nurture a secret ambition to out-theorize all the 
books on TV theory, then start your writing career by 
writing to us. Just send us a letter outlining your ideas 
Our reply will contain a copy of our author's guide and 
details of royalty payments. 


Book Dept. 25 West Broadway, 
RADCRAFT PUBLICATIONS, INC. New York 7, N. Y. 


2 
“manufactured by the mile — tested by the inch” 
— 


People 


Douglas Y. Smith, a veteran of almost 
45 service in the engineering, 


25 years of 
merchandising, and sales activities of 


RCA, was promoted to manager of 
sales operations for the Tube Depart 
ment, according to an announcement by 
I S. Thees, gen- 
eral sales Mmanayer 
of the department 


Mr Smith 
most recently plant 
manager of the 
Tube Department's 
Lancaster, Pa., 
plant. Earl M. 
W ood, former man- 


was 


ager of manufac- 
turing at Lancas- 
ter, succeeds Mr. 
Smith as plant 


D. Y. SMITH 


manaper 

Wickham Harter, sak manager of 
Mechanical-Electronic Products of the 
CENTRALAB Diviston of GLOoBE-UNION 
Né Milwaukee, died of a heart ail- 
ment in St. Mary's Hospital, Milwau- 
kee, at the age of 58. Mr. Harter was 
a pioneer sale ex 


ecutive ! the ra 
dio field and at one 


time vice-president 

of Solar Manufa 

turing Co. He vas 
WORKSHOP | 
ASSOCIATES lution ana the 
Division of the Gabriel Co Princeton Club of 
135 Crescent Road Mies as W. HARTER 

Needham Heights 94, Mase 
Floyd J. Van Alstyne was appointed 


PERMOFLUX 
direct the 
eadsets, and 
anufactured by 


i manager of 
Corp., Chicago. He wi 


of | ispeakers, Dall t 


ales 


other obbet ter n 
Permotlu 
appointment of 


Standard Brands—Unbranded— 
Guaranteed 


ounced was the 
‘Sean ird Roth, Eugene 
Adams as industrial 
head of the New 
6s rransformer Core 


Div 


ory uperintend- 


os Roeske, and George 


bad sale representative, 


ision and fae- 
ent, respectively. 
Mr. Roth 
Permoflux 


came to 
from 
American Steel 
Wire; Mr. 
fromsS&C 

Co.; and 
from 


and 


Roeske 


flams 


Mi 
F. J. VAN ALSTYNE \ 


UNBRANDED “STANDARD BRANOS John Giltner Twist, former a tant 
Minimum Order $15.00 

ale e CAapactror Divti- 

SPECIAL PURPOSE TUBES SION Of SANGAMO ELEcTRIC Co., was 


IMMEDIATE DELIVERY! 


WRITE, WIRE. CALL—TODAY 
We Buy davthing 


arge « Que ties 


Nat Adelman 


168 Washington St. New York 6, 
co, 7-609) 


W. W. TAYLOR J. G. TWIST 


SENSATIONAL VALUE! 


27630 SUPER 30 TUBE CHASSIS 
Mfr. Licensed under 8. C A. Patents 


Complete with 
21” first qual- 
ity tube 

AWD 


Beautiful hand- 
rubbed Mahog- 
any Console 
Cabinet. 
COMPLETE PRICE 


slightly higher 
with full doors 
1952 model with al! the 
electronic improvements 


the latest newest 

© peak sensitivity for fringe creas 

® synchrolock tuning 

@ keyed AGC 

© 15,000 volts under load 

© 12-inch RCA speaker 

® can be adapted to color & UHF 

© high quality parts 
A set-NOT A KIT 

Completely wired, Factory Engineered 

aligned and tested. RMA Guaranteed 


1 YEAR GUARANTEE ON TUBE 
A half-hour to mount 


Saves up to $150 


ready for operation 


Compare this anywhere for high quality 
low price! 
Write Dept. H for further nformation 


Phone and mail orders filled on receipt of 
money order for 25% as deposit the 
balance C.0.D., f.o.b. N.Y 


NEW ENGLAND TELEVISION CORP, 
75 CHURCH STREET NEW YORK, N. Y. 


500 FORMULAS TO SUCCESS 


any dollar firme sctarte 
th ngle formula 


they 


~ 
simple instructt 
66 PAGES. 47.000 WORDS IN TEXT 
Bena tor “S00 MULAS AND RECIPES today. 
ciose 25¢, that You won't be asked for another 
cent now or | Solid on a Money-back guarantee. 


NATIONAL PL COMPANY 


966R Broadway New 


1 draw a sketch. unless you wist 


Address 
> RADIO CARTOONS. RADIO ELECTRONICS 
West Broadway New Y N 


$3.00 FOR CARTOON , 
IDEAS 4 
RADIO-ELECTRONICS nts severa radio \4 
cartoons ever Reade are ed to 
‘ tribute h amore rad deas wt an 
sed in cartoon form. It is not necessary that > 

> 


RADIO-ELECTRONICS 


1:30 | 
accessonie 
wet 
<= 
$259.95 
By Workshop 
| 
you need a cable 
fitting for RG-8 U, RG- 
Uand RG-59 U, specify 
; receptacles, junctions and 
adaptors. Look for the com- 
on the red and white 
TUBE Sat Mfr's. COST 
a rs. 
60 68484 4m Here is your opportur N 
we G2 65 so Quit paying cut meny 
sas 82 weat so.eeT 
$0 9005 sion at Marion, I William W. Tavlor 
oth $0. 83 20 so Was named “ale pPromotior manager 
#025 S75 Tr20 225 
4 
it 4 
4 
NY; 


ANTENNAE SPECIALS 


aan a2 


DOUBLE V Bowe $2.98 $2 20. 
DOUBLE V Bowe 3.45 2.45 
DOUBLE V Bowe! 3.95 2.95 
10 Element Conical Oowe! 3.55 2.56 
4.25 3.25 
WINDOW CONICALS 4.96 3.756 
masts 
5S FOOT 89 69 
10 FOOT PLAIN 1.29 
Tv 
42 mil, 300 "Ft 
mi. 300 17.965 
72 OWM COAKIAL 82.50 Ft 
CATHODE BAY TUSE SPECIALS 
pen yu $2300 
26 00 
i995 27 00 
an 1995 3995 
19.95 37.00 
a 1995 4795 
19.95 47 95 
a 26 00 73.00 
16 33.00 » traps 19 
16AP4Aa 39 00 Doudie ion traps se 
CHASSIS 630 K38 VIDEO...... $139.50 
OPEN FACE CABINET . eee 39.00 
TRANSFORMERS YOKES 
gee Cosine Ferrite 
Ge. Type tor 16° to 24 Yoke 70 "$3 20 
x045 $3.55 


Speaker Specials 
ALL GUARANTEED 
$1.64 


Condenser specials 


ALL "GUARANTEED 


20«20-150 Bu 
50x 30-150 Stan 1.75 
e 
2.41 
3.41 
6.33 
Lots of 12 
nts oF or more 
Standard TV 3.43 
Tuners $18.95 10° PM 6.48 


aca waranteed Tuners (with tubes 
they fast 


Write tor our latest price list to Dept. RE-3 


(COS. THEATRE 
1697 BROADWAY * NEW YORK 19, N.Y. 


OPPORTUNITY AD- LETS 


Kate 


het Maret 
Radio- Electronics, 25 Broadway, New York 7_N Y 


Ofte ‘ t 
onditt t Us 
ree ‘ t 
ree 
a Ka 4 
“VRAKERS REPAIRED eva 
kmanst ‘ Spea 
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People 


Personnel notes 
Robert E. Lee was appointed as- 


Sistant manager of the cathode-ray 
tube operations of GENERAL ELectTrIc’'s 
Tube Department at Schenectady, N. Y 
He was formerly manager of finance 
for the department. Other Tube De- 
partment promotions include S. Nor- 
man Crawtord, designing engineer for 
power electronic equipment; C. Curtis 


and Walter R. Kettenring, 


engineers. 


Albert A. La Pointe, vice-president 


Herskind 


section 


of La PoInTe-PLASCOMOLD Corp., Wind- 
sor Locks, Conn., died in West Hart- 
tord, Conn 

John J. Doyle was appointed man- 
ager of power tube sales for the Elec- 
tronic Tube Division of WESTINGHOUSE 
at Elmira, N. Y 

John M. MeGuire joined Nationat 


Union Rapio Corp. as district manager 


for the up-state New York territory of 
the Renewal Sales Division. He pre- 
viously held a sales position with the 
General Electric Credit Corp. 


Manfred E. Philip was appointed 
controller and director of purchases for 


Tre_rex, INc., Asbury Park, N. J. He 
was formerly with a firm of certified 
public accountants 

S. Neiman and Kenneth 
Prince were named executive secretary 
and general counsel, respectively for 
Rapar-Rapio INpuUstTRIES of Chicago, 
a trade group of radio, television, and 
parts manufacturers engaged in de 
fense work. 

. J. E. O'Donnell was named to the 
post of Chicago warehouse manager of 
the WALTER L. Scuortt Co., Los Angeles. 

J. A. Myers, Jr., and P. E. Cool- 


baugh were appointed departmental 
sales managers for the CH1IcaGo TRANs- 
FORMER Division of the Essex WIRE 
Corp. Mr. Myers will be responsible for 
broadcast and transmission equipment 
and Mr. Coolbaugh for radio, television, 
and equipment. 


industrial 


Thomas M. Blake, vice-president and | 


LITTELFUSE, I 
written a treatise, “Formula 
Peace,” which he has published in book- 
let form at his own expense. The book- 
let is available free upon request from 
Mr. Blake 

H. A. Gumz, production manager 
of WEBSTER-CHICAGO, was 
the firm. 
Ungar, 
manager of 
TooLs, IN¢ 
I os Ar we 
Coast Electronic 
sociation 

Warren E. 
ager of the 
of RCA’s 


ment, 


treasurer of 


has 


Chicago, 


named vice- 
president of 
Leon B. 


reneral 


vice-president and 
UNGaR ELectric 
elected chairman of 
s Council of the West 
Manufacturers As- 


was 


the 


Albright, former man- 
General Materials Division 
Home Instrument Depart- 
appointed general plant 
manager of the department. 


H. S. Zebley 


was 


joined SNYDER MANu- | 


for 


| 


| 
| 


FACTURING Co., Philadelphia, as sales 
manager of the Military Division. Ben 
Henig joined Snyder as sales repre- | 
sentative of the same division. Mr. 

Zebley was formerly with Major Dis- 

tributing Co., and Mr. Henig with U.S. 

Metal Products Co. 


end 


FOR FRINGE AREA & DX 


the New DAVIS 
SUPER-VISION 


ANTENNA 


Built to the same Davis High-Quality Reception 
Standards which have made Davis Electronics 
Products so popular with users and the 
Backed by over a quarter of a century of elec 
tronic experience 


trade 


| 
>< 


MANY OUTSTANDING FEATURES: 


BroadBand Receiving — Channels 2 to 13 

Eliminates or Greatly Reduces ‘“Ghosting™ 
Problems 

WD Provides 10 DB o: More Gain on High Channels 

where gain is most needed 

Excellent Front-to-Back —on a 

= Minimizes Interference: Airplane Flutter 
Diathermy and Ignition —F. M.— Neon 
Signs — X-Ray — Industrial — Et 

. Can Be Tipped WITHOUT Tilting Mast. 


| chann 


jiffy Assembly. Light-weight rugged 
construction 


AT YOUR JOBBERS, OR WRITE TO: 


DAVIS ELECTRONICS 1-4 
3047 W. Olympic Bivd., Los Angeles 6, California 
SIRS. RUSH INFORMATION 10 ME AS CHECKED BELOW 
Send Free Technical Data on new SUPER VISION ANTENNA 
]Send Name and Address of NEAREST JOBBER 


Name 
Street___ — 


City_ 


WE JUST GOTTA BUY THIS STUFF! 


such as ART-13, BC 348, BC.224. 342 
ARCS. BC-221 ARN? 
ait Fo ay. “eft 
& ELECTRONICS SUPPLY CO 
2033 w 6. Catit 
Telephone: 


120 Ceder St. New York 6 N.Y 
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CONVERSIONS DANGEROUS? when it can unfair! a high 


D } quality product. I hope y put 
oa / 
this lette therefore, t assure ar 
‘ an ha ik 
wi nay have been m 1 that t 


‘ i 
t listortion 


at least the kind | 


described s good, not { I 


nrase myself, at a 


poison may he electror 


neat 


lan 


New York; N. 


cial resour e} n and undertakes 


a 


these conversion Pelevision techni 


clan rush in where ange fear to WORST TYPE OF TVi? 


tread,” or something to that effect! Dear Editor 


Purpose of this letter is to ask you to Your magazine s dev 


\ 
Low Cost owerful P. A.! put a headnote on these conversion ar of articles to improving and servicing 
“ 7 ticles warning that when, as and if the [TV receivers. Included amor the 


COMPLETE + READY TO USE conversion jobs start coming back a have been many about te m inte 
few montl or a year from now, the ference But nobody ha et done any 
Tope for powerful indoor-outdoor use, ideal for technician may be faced with a choice, thing about the most i rtant tele 
Kany Covers 4000 | either to make good and co bankrupt, vision interference problem existing ti 
” Full 30 watts usable output, 2 high-imp. mike or to deny paternity and leave the cus day. All magazines, books, and othe 
j . inputs, | phone input, each with separate vol tomer with an orphan on his har to sources that cover TV blithe gnore it 
‘ co contro de t2 
4 ene work out his own salvation as best he I refer to the nerve-w AcKING 
watt amplifier and tubes, Electro Voice “Car can sanity-producing audio whistle hear 
dax” unidirectional mike with adjustable floor lhe garayeman confines his activities on all TV sets. I have heard this higt 
to replacing worn or broken parts with frequency whistle on practically every 
case holds all, 16's 2 12% 225". For 110-130 vy exact duplicates, and if he does make set I have been near. Cost of a set is mn 
| @ cy. AC. Shpe wt, 75 Ibe Complete, less any major changes it is with the au criterion—they all seem to have it 
| 0) Watt System. Only $119.75 thority of, and with parts You ask, “Is this ial 
93-340. 3. Speed Phono Top for above Only $16.95 the manufacturer. He believes ir “Cob- dition?” No, it isn’t. About half the 
i Avaliable on Besy Terme—vwrite for details bler stick to your last people under 30 are affected by it and 
: If the television man will do likewise, complain bitterly about it when asked 
i FREE so ne 212 Page ALLIED Catalog tor othe all will be well. That is, confine his ac- Many have specifically stated that the 
of leading Buying Guide todey tivities to replacing defective parts with histle is the reason they will not ow! 
exact duplicates. Leave research, radio & set, even though they desire and can 
ALLIED RADIO ensineering and -rimentation and afford to. I assume that much business 
833 W. Jeckson Bivd., Dept. 2-CC-2, Chicege 7, the headaches and financial losses that lost because of this 
vo with them, to the manufacturer who I even dislike visiting friends who 


has a special department to handle all own a TV set. This is embarrassing be 


that and a way of collecting for its cause they can’t hear the whistle. (They 

SHOOT TROUBLE maintenance! wouldn't have bought the set if they 
CLarence J. Ricnarpson could!) I have asked children about it 

F | Ruthe \.) They have indicated that they thought 

AST! the whistle was part of the progran 

With H. G. Cisin's Copyrighted RAPID (The above represents the highlights They hear it, of course, but somehow 
“TV TROUBLE SHOOTING METHOD" of a carefully written but very long let become oblivious to its effects. (Is this 


ter. which covered a number of details the reason why some cls kids 
' tt NO ind brought up supporting arguments get groggy listening toa TV 
THEORY-—NO MATH , for the statements made. Our set con The effect caused by this noise is a 
IV TROUBLE SHOOTING METHOL ra version specialists will no doubt be in splitting headache. Prolonged exposur: 
. terested, Comment is invited Bditor) will cause a headache that will last for 


; days. The fact that most people are t 
19's alt in this book BENEFICIAL DISTORTION a degree deficient in he aring an 1 ther 
Nothing more to Pay—Nothing elie to Buy fore cannot hear this 15.750-cycle note 
4 Dear Rdit is no reason for the rest of us to suffer 
XA \ It has come to my attention recently I am against TV till this most impor 
wih t VOY } 
. no mte"s that my use ¢ he v d distortion tant difficulty is solved and ired (for 
2 my November article on the Baldwin new sets and old alike) an you in 
NO INSTRUMENTS’ « OVER eee ni Ru a een sinter- an article on this in your maga 
65 ALSO REQUIRE NO INSTRUMENTS I preted (either deliberately or through Can anv of your readers find a 
\ ynorance!) by riva aie oryvunizations, 
ALL EXPLAINED IN SIMPLE LANGUAGE ri 
PERFORMED WITHOUT INSTRUMENTS MANY and used yw attach 1 he Baldwin I W. Mak! 
CHECKS USE THE PICTURE TUBE AS A GUIDE ‘ 
‘ . \s I clearly ated that article and Les Angeles, Calitornia 
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BM G CISIN CONSULTING ENGINEER (Dept £-11) : organ and so pleasing in musical qual- readers to sink their tect ntu. Kee 
Street, 2 ity that it is hard to believe that up the good work! 
here nes! ALLEN BRUCE 
there are no pipe LLEN 
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2rooke LIFE-SIZE 


#630 TV KIT BUILDER SET OF INSTRUCTIONS 


Step By Step Instructions ........................ by WALTER H. BUCHSBAUM 


Layouts And Artwork ............. by GEORGE MILLER 
Practical Applications ............. by IGNAZIO MERCANTE 


TRULY AS NEW AS TOMORROW! — One streamlined version that covers all #630’s from the ORIGINAL 
29-tube 10” SET to the latest SUPER DELUXE 31-tube 16” to 24” TV RECEIVER. 

NO MORE FUMBLING! The diagrams, layouts and easy to follow step by step instructions are all neatly 
arranged on GIANT 25”°x38” charts, showing everything at a glance. 

LIFE-SIZE! — A|! usteetions of parts on the layout charts such as chassis, parts, tubes, wires, etc. are in actual 
LIFE SIZES, you just can't make mistakes. 

SPECIAL TY FOLDER! — Shows the parts arrangements and enumeration, makes adjustments and alignment 
procedures simple and provides all the other necessary information to afford you pleasure and success in building 


your #630 TV RECEIVER. 49 
Popular priced at only Rr en $9. ...Plus postage, First Class 36¢, Air Mail 72¢ 


#630 SUPER DELUXE 31- ecg TW CHASSIS | #690) Standard 

NOTHING BETTER AT ANY PRICE! COMPLETE SET OF PARTS 


| 

© Standard Turret Tuner (Cascode) for DX | tor $30 
© Original 630 Synch. Chain for Stability 


© 16.5 KV for Clarity and Brilliance havesiewwe 1a .99 
@ 4 Megacycle Bandwidth for Definition SIZE builder's instructions 
© Fast Action Pulse Keyed AGC (less CRT & wire) 


630 Super Deluxe 


Complete recdy to play with all tubes 43) 
hardware, knobs, etc. (less CRT) 


FINEST STANDARD GUARANTEED PICTURE TUBES 31-TUBE TV KIT 


Most desirable 3 sizes. Choice of DUMONT 6-mos. guaranty or SHELDON blue label I-yr. guaranty 


47" An" 7 a || 
1 7 "Rect $34.63 20 Rect 549.74 24 Round $79.49 SAME AS FEATURED TO LEFT 
WITH VOLTAGE DOUBLER & AGC 


CUSTOM-BUILT CABINETS -FROM FACTORY TO YOU) 


4 leading styles in genuine mahogany or walnut (Blonde 10% extra). WINDSOR or NEW YORKER when let ith oll tub 
open look like STREAMLINER. Ready drilled for 2630 chassis and any 16” to 20” picture tube at no extras Complete wi be sirtian 44 
Also supplied with biank panel to fit any make TV set. Delivered complete as pictured in- hardware and the new 


in price 


cluding hardware, supports and safety glass Information on cabinets for the 24” picture tube, on request LIFE-SIZE builder's instruc- 
THE MANHATTAN THE STREAMLINER THE NEW YORKER THE WINDSOR Hone 
it Has Everything Center Drop Panel A Deluxe Cabinet Aristocrat of Cabinets 
Style, Quality, Price Conceals Tuning Knobs With a Piano Finish Doors in Genuine Leather 


Hand Tooled In Gold 


#630 TV BASIC PARTS KIT 


(Totals over $100 if purchased seporately af list 


prices 
© PUNCHED & DRILLED CHASSIS PAN 
@ BRACKET & SHIELD KIT (18 items) 
@ VIDEO & 1.F. KIT (19 items) 
@ POWER TRANSFORMER #201T6 
@ VERTICAL OUTPUT TRANSFORMER 
@ VERTICAL BLOCKING TRANSFORMER 
FLYBACK TRANS. #211T3 or 
@ FOCUS COIL, #20201 or #20202 
©@ DEFLECTION YOKE, 60° or 70° 


W-25", D-23" H-42”, W-26", 0-25" W-26", 0-24" H-42,." W-26." D-25° $ 49 inet. the ecw 
SPECIAL COMBINATION OFFERS 
MANHATTAN CABINET, SUPER DELUXE CHASSIS & 17” CRT*..... ' 
MANHATTAN CABINET, SUPER DELUXE CHASSIS & 20” BROOKS RADIO & TV CORP. 


For same offer the STREAMLINER, NEW YORKER or WINDSOR cabinet simply ade dif. 
ference im cost of cabinet. For BLONDE Anish add 10% above cost of cabinet. “CRT is the abbreviation for picture tube, | O4 Vesey St, Dept. A, New York 7, W. Y. 
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AMPERITE 


Studio Microphones 
at Prices 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 


The ultimate in micro 
phone quality,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker 
© Shout right into the 
new Amperite Micro- 
phone or stand 2 feet 
reproduction is 
always pertect 
© Not affected by 
any chmatic condition 


Guaranteed to with. 
stand severe “knocking 
around 


List $42 00 


Kontak” Mikes 
Mode! SKH, list $12.00 


list $18.00 


Write for Special nar grid Offer. 
tf nd 4poge iiustrated folde 
er: ° 


TE MPERITE @mpany 
NEW YORK 12 NY 


Canada Atlas Radio Corp tid 560 King St Toronto 


RECORDERS 


-.-give you more 
MORE MODELS 


the most complete variety of recorders 
for pr 


fessional. semi professional and 


experimenter use 
MORE FEATURES 
for better quality 
ance and easier operation 


MORE VALUE 


because our direct sales policy saves 


smoother perform- 


you dealer markups 


Send today for ovr catalog S109 which lists complete 
ftechovcol wpecificotions and performance ratings fer 


Learn Easily at Home 
CONSTRUCTION OF ROBOTS 
COMPUTING MACHINERY 


—ond Other Scientific Subjects 


and You Questions answered 


te “ molete vat mation 
EDMUND C. BERKELEY & ASSOCIATES 
INVENTORS OF THE ELECTRIC ROBOTS 
SIMON The Midget Brave 
The Robot Squirrel 
Bertcley Authe t 


36 West llth St. 2-3. New York 11, N.Y 


Big demand for graduates 


DEGREE a7 MONTHS radio includi 
See 4— AM and Fm ow 
t ver ‘ crew 
phy at tense § 4 ein 
Jes 3 bas ithe ivanced design 

1 med 

e a 
th 4 institut ort 
part of ex 


ENROLL Now 


end tor free catalog 


INDIANA TECHNICAL COLLEGE 


1732 E. Washington Bivd . 


Fort Wayne 2, Indiana 


ATTENTION... 


\ 


THE DON MARTIN SCHOOL OF RADIO 
AND TELEVISION ARTS AND SCIENCES 


l No Cherokee Hollivw 28. Calf WU. 23281 


ell recorder models and accessories. © Trademark Reg 


AMPLIFIER CORP. OF AMERICA 


398 Broodwoy New York 13, N.Y 


BE A RADIO AMATEUR! 


500 Ay Dest 8 ee NY 


(7) RADIO ENGINEERING 


Ma Ka Ka «. Avia 
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4 Old 
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Approved for Veterans 


VALPARAISO INSTITUTE 


Dept. PARAISO, INDIANA 


RADIO COURSES 


@ RADIO OPERATING @ CODE 
@ KADIO SEKVI NG ELECTRONICS 
TELEVISION 
Maritime. Army and 


Preparation to 
Navy license requ 
Write for Catalog TE 
TRADE & TECH. 
SCHOOL 


1S W wy.23 
ENdicort 27-8117 


RADIO SCHOOL 
x 


TORY 


RADIO & TELEVISION 
... TRANSMITTERS 
LAB. WORK EVERY DAY 
LEARN BY EXPERIENCE 


REHRIG SCHOOL 


11-13 S. GAY ST. 
BALTIMORE 2. MOD. 
lex. 3195 


ecsy-to-understand | 
AND 
ELECTRONICS 
will not interfere with 
EARN WHILE YOU Lf 
WRITE FOR COMPLETE DET. 


Pressdent 


FELEVISION 


LEARN AT HOME! ane: 


sensationa 


2's Newest ond most 
method of home training in television mointen- 


ance @nd repow. Low cost 


TELEVISION TRAINING 
PORTLAND 5. OREGON 


easy terms. Act now! Write 


and RADIO 


le for illustrated Catolo 


ELECTRONICS INSTITUTE, Inc. 


21 HENRY, DETROIT 1. 


Closses 


RADIO and TELEVISION | 


Tho ‘et Me 


ELECTRONICS 
and Women A Tect 
RE A ANSTITU TES. Ine. 


A Se 


WEST 4TH 


F.C.C. COMMERCIAL 
RADIO OPERATORS LICENSE 
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eading top sa 


59.08 
money retuned 
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Reok Reviews 


PHYSICAL PRINCIPLES OF WAVE 
GUIDE TRANSMISSION AND AN- 
TENNA SYSTEMS, by W. H. Watson. 
Published by Oxford University Press, 
114 Fifth Ave., New York 11, N. Y. 6 x 
9', inches, 207 pages. Price $7.00. 

This is an advanced text suitable for 
physicists and theoretical-minded engi- 
neers. It deals with v.h.f. exclusively 
Rectangular wave guides are covered in 
jetail. There is also material on various 
antennas, notably the slot radiator. One 
hapter describes measurements of fre- 
juency, power, standing waves, phase, 
antenna gain, et 

Through most of the book, matrix 
algebra is relied upon to discuss wave 


BRAND NEW STANDARD BRAND TUBES— 


phenomena, This method entails less Individually Boxed and Guaranteed 


work equation-wise than differentia! 


oz4 59 | OB NE 119 
equations, but a knowledge of matrices 1.19 
is pre supposed. 1Q +4 
185 258 1? ) 
> ‘TERS ‘row rs h . 24 v4 
AMPLIFIERS, by N. H. Cro hurst. 630 WC assis Mi v4 as 
Published by Norman Price (Publishers) at 79 
Ltd., 283, City Road, London, E.C. 1, Finest 
England. 54 x inches, 64 pages. | e ? até 
Price three shillings sixpence. TV RECEIVER 
T 5 ~ Au? 
There has been a gap in audio litera- 
The New and Improved Super Famous RS 4 AY 1.24 
ture between the practical material on 630°" T.V. Chassis, is 30 tube high quel 
audio amplifier construction, inst illa- ncluding 3 rect 7% 
i ns TT 
tion and use, and the engineering trea- ne 
iv2 
tises on theory and design. Evidently all other a? 79 
6] 12847 7 
that gap exists on the other side of 2A4¢ SA 
» Atle to for » author de- Stundard R M.A. Guarantee! FREE replace rv} K? 
scribes this work as a book to fill the FEATURES: © Full channel coverage * Dis ‘ as $i 1.09 
+ $a? 
gap between theory and practice crim nator-type FM sound system improved 
e br on C al 4 5u4 46 
Explanations of such things as load picture brilliance APC horizontal held ° HY a6 | 
Keyed AGC Stabilized vertical hold * 3 1.07 
lines, oscillation, and matching are sy Gad diane: * 4 
debe motic brightness trol © 4 Mc band width 5Y4 ' 
therefore given in greater detail than aye 
in the standard engineering work, but tubes * For all Cathode Ray tube sizes and SAS ss | ssa 49 
with more of a theoretical slant than types. 16", 17", 19", 20", 24” Tubes. Per 6AB7 74] 25.6 85 : 
fect for Fringe Area Reception. —Will work 6AC7 74 wa 48 
6AG 7 1.49 
of book. With HiGoin stondord coil tuner and RCA Saar is ab 
lege -edback is excepted Hi-Fi 12” ' lete with knob wa $8 
Negative feedback is excepted from — ate with Fed § no 50 
! 
the theoretical approach, and little ex- Toxes Poid. Less Cathode Ray 141- bags v 136 
planation of the “why” is given. The Tube 6ARS 5| SUAS ot 
“how” is dealt with in considerable 630 DX Chassis—Extro power for fringe socs 
detail, making a complete and concise 6AT6 72 
I complicated ontenna. Complete with Fed 6AU5 506 
compendium of information on what Toxes Paid. Less Cathode Ray Tube $151.50 sAus 
negative feedback will not do, what it Available with DuMont Input Tuner FM ° 6BAG 99 | 77 89 
d 6BA7 | 79 
will do, and what circuit arrangements Radio, tom Cathode Ray Tobe. . 6BC5 ‘ 723 78 
Ch ti ket h dered 6BE6 9 1.22 
will supply it. 6866 96) 117N7 79 
In spite of its small size, this book ° 6BH6 2 
contains more easily accessible infor- 
mation on amplifiers than any other — TV SS 


this reviewer has seen.—F'S = 
_USONSOLE CABINETS “PICTURE TUBES 
RECORD KEEPING FOR SMALL fer meters ONE YEAR UNCONDITIONA 
STORES, by Charles H. Welch and ine Mahogony wood with 
Charles H. Sevin. Printed by the U.S. hand-rubbed piano finish 
Government Printing Office, Washing- All panels Supplied \ 
25, D.C. 6 x 9 inches, 94 pages. 


ZETKA 


10BP4A $22.95 I7BP4 


complete with tube mounts 
specker grifie and back 
(Masks extra, see below for 
prices). Dimensions—23 
wide 39/,” high «x 23 


¢ 

A book aimed at persuading the 
small businessman of the necessity of 
keeping records and training him to do 


deep 
No. | Cabinet—For 630 
chassis with all holes 


so. Although it is directed to the re- drilled on front panel tor 
controls and 17” or 20" tube 
tailer rather than to the service type opening (Specify size wanted) 
of business, and therefore ignores a No. 2 Cabinet—Biank front panel to accom ‘ 
whole cla fx rds t to th modate any make TV chassis. Tube openings @ 
ole class of records necessary to the for |7” or 20” (Specify size wanted) 
owner of a radio or television service Special 54]7® CATALOG 
business, its style and approach may Bi Price pal UP-TO THE MINUTE 
Cc A ° selection mer 
make it more valuable than many more MASE aie 
inclusiv ’ : 20° LUCITE MASK ‘ 6.95 se ding TV 
inclusive bookkeeping texts. F this antennas abinet 
is by no means a textbook—it is a TERMS: 20% cash with order, balance C.OD parts, hardware and 
straightforward how-to-do-it book in- Prices F.0 B. N.Y. City warehouse. Min. order accessories 


tended for the practical man. poll 

Can be ordered from the Superin- 
tendent of Documents, Government 
Printing Office. Contains information 
worth at least the 65¢ it costs.— ; 
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SELENIUM 
RECTIFIERS 


Current 1814 3628 5440 130100 
(cont.) Volts Volts Volts olts 
2ZAmps. $2.40 $3.75 $6.95 $10.50 
4 Amps 3.85 7.00 9.00 
6 Amps 5.65 9.00 33.00 
10 Amps 695 10.95 48.00 
12 Amps 7.50 14.00 58.00 
20 Amps 13.25 20.50 
24 Amps 14.00 26.00 
30 Amps 19.00 30.00 
36 Amps. 25.50 35.00 
All our Rectibers are new & Guaranteed © yea 
We manutacture specie! types s and rect 
her supplies to your specs FAST DELIVERY 


@ Selenium Rectifier Specials 
5% each 

Ware ‘ $1.65 each 
ium Rectifier Transformers 
‘ $ 8.75 

‘ 16.75 
3 


$39.95 


QUALITY 


TESTED TU BES 


Large stocks available, new and gquoranteed 
in stock now; many others not listed—com- 
plete line of receiving tubes at low prices. In 
ordering tubes listed below, you may also 
order types not . at about same prices 
Buy in full confidence on 100° gquoranteed 
merchandise. Submit your requirements on 
any types for our quotation. Call us on West- 
inghouse ond other types of industrial and 
specicl-purpose tubes. Large stocks of ger 
monium crystals. Before you buy, let us quote 


OA2 $ .7012AT? . $1.00 
O82 1.20 12AU7 75 
oz .65 6 80 12AV6 55 
1A7GT 1.0068K7 ... 1.40 12AY7 2.75 
183GT .85 6896GT 70 12BA6 70 
1AE4 1.10 6C4 65 12BA7 90 
1N21 .80 6C8G 70 12BE6 70 
1N218 3.506CB6 .. 85 12BH7 1.00 
1N23 1.45 6C06G 1.75 12SH7 95 
1N23A 98 12837 75 
1N238 3.75 6F8G 98 12SK7 75 
1N34 656He . -75 75 
TRS -55 12897 75 


1u4 75 .98 
287 -95 25L6GT 65 
4.75 .7935C5 60 
3.25 6K7 -75 35Z5GT 55 
3A4 85 60 
3A5 1.10 647 60 
306 . 50 6Rr8 60 
33s 55 6SA7 9.95 
3905GT G 1.00 6SF5 9.95 
334. -90 6SG7 8 
1.95 6SH7 1.65 
5U4G 59 6SK7 45 
5V4G 1.05 6SL7GT 37 
85 6SN7GT 75 


6AL5 6x4 44 
6AG5S 85 6xXSGT 1.50 
1.50 7A6 “4 
6ANS5 2.95 TH7 1.00 


@ 6 V Dyna 
Vin ‘ $28 00 
NOTE. COLLEGES _UNIVERS! TIES, INSTITL 
TIONS. LABS INDIV s oR 


a 
ANYONE HAVING NEW TUBES AND OR EQUIP 
MENT IN LARGE OR SMALL QUANTITIES—SUB 
MIT DETAILED LIST FOR OUR CASH OFFER 


Terms: 2 
cents for o 
Y Remember, you may order tube 


— 
Adeiman Mat 130 
Allied Radia Corp 13. 332 
a Company 126 
‘ a an 70 
Amoerite Company, tne 134 
aw ‘ ation of Ameriee i 
a hor Bae Core 
Aetat 
Astran Corpo: atior 
Aude! Publianers 
Belden Manufacturing Ce 
Blonder Torque Lames 
Brook Elect tne 
Groots & ston Core 425 
Burstein 
C&G & Sains Ce 
Ca Syst 
Television Labs 
Crs “6 
| Cleveland Institute of Radio Electronics 
Comme a! Trades tnetitute | 110 
| Con cations Equipment 
Coyne & TY i 
- eFores sining, ine on 
$7 98 | Measurements Corp 
‘ ‘ ‘ $5 on | Gem and Television Corp @ilwv. rn > Vv. @ WOA st 75.00 
18 General industries Co 92 
a ‘ $5 | Generai Vest Equipment 122 
Don Good. tn on 
A Cop gan Be Graydurne Corporation 309 
od, Hipers Greyiock Supply Cor 
Jima 3x5V 548 6 A Mytron Radio & Electronics Co 
‘ ‘ $408 Indiana Technical College so 
1 Fite perts $3.60 instr uctograph Company 
1A. OAV IA sion Jackson Elect) 96 
sou $4 40 Jensen Wanutac 6a 
$208 Lafayette Radro i128 
aii Leotone Radio 69 
| Macmillan Company 415 
si0 Mallory & Co. inc, inside Back Cover 
| Mattison Televison & Radio Core 108 
vet 6A 3.60 McGraw-Hill Book Co 
12a 10 98 Midwest Radio & TY Corp 
12 GE Om 25a Miles Mepreducer Co.. tne 
42 7.70 Milwaukee Schoo! of Engineering 
| Moss Blectronies 
| | Natronal Electronics of Cleveland 
National Plans Co | 
National Radio Institute 
| National Schools 
National Video Core 
| New Engiand Television Corp 
Niagara Radio Supply Core 
be Oak Electronics 
i Oak Ridge Products 
Oxtora Eiectrie Corp 
Opportunity Adlets 
4 Pertection Electric Co 
Pickering & Company 
Piastord Corp ° 
Precision Apparatus Co. tne 
3 Prentice-Hall tne 
Pres Probe Co 
Progressive Electronics Co 72 
Quam Wichois Co 122 
+ Ea CA institutes, tne as 
_ RCA Victor Division (Radio Corporation of 
‘ aa “28 40 America 66. 67, Back Cover 
Cont ite volts volts Radiart Corporation 
Radio Apparatus Corp Ht 
Radio City Products 
+4 2-38 Radio Dealers Supply iis 
ame Radio Merchandise Sales. tne 437 
to 10.98 32.00 Radio Receptor Co, tne 72 
12 so | 1400 a9 
a0) aries 16.20 20.25 4750 
24 amps 00 26 00 
So 24.30 29 90 50 
amps 00 4280 | 
4050 | 3950 105 50 
CT rectiter amp } 10 volts 
ToAme $21 73 Ov @ TOAme 
Full Wave Seien Rect & Trans. with Ageing Tape 523 95 6SQ7 75 1624 1.40 
Berkciey & Associates. Eamund C. 6AC7 . -98 6U4GT . 80 1626 40 
- 12 98 Kiectronice Institute, Inc 6AJS ... 1.65 6V6GT . 60 1629 30 
= Hollywood Technical institute 
We Seecialiae Power Supplies to Your Specihcation 6AK6 6w4G 
a KITS FOR THE BENCH 
Silver & Mica Crders 30 for $2 SO 
Controts 2 le ter 2.98 Tra @ 
Resistors ty & 100 tor 3.98 
Vitreous WW Resistors tor 69 
Sockets A ar a8 for 249 
Rotary Sei tehee tor 
Con Tho Sm He So tor 1.00 55 85 VR-150 90 
trom Core Siug & Serew SO for 100 .70 
Clastic Stowe Nuts. Aneta So tor 100 
Anobs A Wneert 10 tor 
Rauiand Corporation 82 
Seaghetts Sleeving, Arata Sos Raytheon Manutacturing Co a4 NEW! Krome r 20 AM 
Regency Ow (1 tne.) no ‘TR $49.4 
Grommets $0 tor 100 detes M XMTR watts 
Rinehart Books, 76. 77 Reg ve Specia ve 
| Rose Company pry 
tne Sams & Co. tne. Howard Ww 43 
. Sanett, Robert 137 @ Mae ‘ 
Soyder Marutacturing Co 61 
Soundtromes Labs.. Inc t 
Sprayderry Academy of Radic s7 Superhe wa TR B 
Stan Bure & Clectre cs Corp a31 s Wr 
| ndard Transtorme Corp 90 
ve €! Elect Corp 135 
» Radio of Washington, C 74 
lbreme Radio & Television Co 128 | 
136 | 
| 
| Appliance Ce 113 
ematic Industries, Inc 
x, Incorporated 97 
ine 9s 
Mig. Co aa? 
Biect a? 
| — | ELECTRONICS CORP 
16 
i vane a's ase 136 Liberty Street, N.Y. 6, N.Y. REctor 2-2563 
se 
RADIO-ELECTRONICS 


POWER TRANSFORMERS 
Wwensfermers— 


S0-60 cps input. by MecGraw-till Book Co., 


Book Reviews 


-WAVE RADIATION 
August Hund. Published 


SHORT 
NOMENA, by 


Tronstormers—115V 50-60 cps 
Eac 


Seat COD. Price 


COMMUNICATIONS EQUIPMENT co. 
New ¥ 


THIS AD MAY BE SMALL—BUT IT 
CAN MEAN 8-1-G MONEY TO YoU! 


Wire or write: ROBERT SANETT 
4668 Dockweiler, Los Angeles, Calif. 
463 


EVERY 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


$12.95 42 St.. New York, N. Y. 6 x 9 inches, 
63VCT 3a ‘ 14.95 1382 pages. 
425 | (not sold separately). 
on work is a comprehensive, 
154 SOVCT | Crm description of 
TL vow | 30 
) 4.95 
‘MA 252 695 | handbook, textbook and guide 
study. Numerous graphs, equations and 
TA 3.25 tables appear throughout both volumes. 


The author has spared few details of 
this subject which he knows so well. 
Most descriptions are rather lengthy. 

The first volume is divided into six 
chapters. The first touches basic fun- 
damentals in theory and calculation. 
Reference is made to Ampere’s and 
Faraday’s laws, Maxwell’s equations, 
vectors, gradients, curl, etc. Many nu- 


merical examples are worked out. The‘ 


treatment is largely descriptive and 
without rigor. 

Succeeding chapters discuss fields of 
elementary dipoles, propagation, trans- 
mission lines and space radiation. A 
full chapter is devoted to mathematical 
methods and their application to elec- 
tromagnetic problems. 

The second volume has three chap- 
ters and supplementary material. It 
continues with a discussion of radia- 
tion where obstructions are present, 
diffraction phenomena, wave guides and 
cavities. A large appendix covers spe- 
cial math functions and their use. It is 
easy to find a desired subject in the 
detailed index, which covers 74 pages. 


1Q 


AUDIO AMPLIFIERS AND ASSOCI- 
ATED EQUIPMENT, Vol. 3 (AA-3), 
compiled and published by Howard W. 
Sams & Co., Inc., 2201 E. 46th St., In- 
dianapolis 5, Ind. 8') x 11 inches, 362 
pages. Price $3.50. 

This manual—the third in the Audio 
Amplifier series—gives clear, concise 
technical details on 50 audio amplifiers 
and over 20 AM, FM, and FM-AM 
tuners produced by leading manufac- 
turers during 1950. Like the two earlier 
volumes, this book is a compilation of 
folders which have been published pre- 
viously in Photofact sets. It includes 
detailed photographs, drawings, schema- 
tics, parts lists, and voltage and resist- 
ance charts. 

This volume is a good buy for tech- 
nicians, custom builders, instructors, 
and audio enthusiasts who desire de- 
tailed information on the latest audio 
equipment.—RFS 


GUIDE TO BROADCASTING STA- 
TIONS (sixth edition, 1951) Published 
by Wireless World, Dorset House, Stam- 
ford St., London, S.E. 1. 4 x 5'2 inches, 
94 pages. Price two shillings twopence 
post paid. 

A complete listing of European broad- 
casting stations by frequency and geo- 
graphical location occupies the first 


MARCH, 


SEND COUPON OR PENNY | | third 
shortwave stations of the world 
| by frequency, then by geographical loca- 

Monticetio Ave | tion 
oF a listing of European television sta- 


POSTCARD FOR YouR 
FREE COPY TODAY! 


CO., Dept. 3RC2 
Please RUSH my FREE ot “How to Simplif: 
| Radio Repairs." 
| 
City... Zone... State 


1952 


tions, with some operating particulars, 
and a list of European stations operat- | 
ing above 
frequency modulated. 


THE LATEST 
RMS ANTENNAS 


Conical V Fringe Master Sr 
Mode! CVA-500 
(stacked — CVA2-500; 4-Bay — CVA4-500) 


Conical V- Beam Fringe Master Jr. 
Mode! VA-100 
(stacked — VA-200; 4-Bay — VA-400) 


Fantenna Super -Fan Array 
Model FA-1 
(stacked —FA-2; 4-Bay — FA-4) 


© 


Powerful is the word for these 
new RMS Antennas. Remark- 
ably advanced in signal-getting 
ability . . . Each model in- 


corporates new construction 
features to assure their ability 
to withstand rigorous service. 
In addition to single-bay 
models, units are also supplied 
for double-bay and 4-bay 
operation. 


Write for descriptive brochure. 


See your local jobber. 


MERCHANDISE SALES INC. 


1165 Southern Bivd., New York 59, N. Y. 


1:37 
ct 
eT 
| 
‘ 
cT 
eT 
CT-610 
v A 4.95 
Plate Tranmsformers—115V 50-60 cps input. 
Items Rating Each 
= PT 919 1200 MA $8.95 
VT A MA 79 4 
PT-033 4150/400 MA 49.95 
PT-403 Auto TOV/1A 2.29 
PT-160 L1ZOVCT/TTO MA. 82 MA \ 
25 Ib 24.95 
PT 170) Aute TIA 3.29 
PT SIA MA 79 | 3 
PT.976 120VCT 10 MA 74 = 
PT A VET 2.95 
Ibs. $9.95 
FT 674 1.10 
FT.157 4V/16A. 25V/L 754 2.95 
FT-101 6V/ 254 79 3 
FT-924 S.25V 75V. 6.54 17.95 
FT 104 6V, SA 4.79 
FT-424 2x26V/25A V 1A, 7.2V/TA 
64V/104 12.95 ne 
FT 357 454 1475 ts 
FT-463 6.3VOT 1A, 3A. 5.49 & 
¥T-55-2 7.2V/215A. 65V.6.55A, SV/6A 
5V 4A 8.95 
PT 946) 16V ‘ V @454 3.75 
FT 63/258 ‘ VTA 4.19 } 
FT-A2T 2.5V A. TV/TA TAP 25V/258 
16KV TEST 18.95 
FT-340 2 25V/SA. TV TA—23KV TEST 24.95 
FT 038 63V/500A WELD 29.45 
KLYSTRON TRANSFORMER 
PRI 115V. 60 4 
1050V LOMA MINUS 25V SMA 
15MA, 2 A / 
Stock No Onis at... 
Send or CHK Mo Guartd. Shope. Charges 
124 - 
| want to buy BC-i48. BC-342, BC-312, | 
ART-13, BC-22!1 of any varts thereof, no matter how 
small. in fact. buy anything. I'm not kidding 
Let me prove it 4 
: 
4 
> A 4 
= 
BES 
Valuable Manual Yours—FREE! 
Every page of to Sim 
plify Radio Repairs ts 
packed with on-the-benet 
photos, charts, diagrams 
Buff—no vague theor Ir 
Plain every-da anguace it 
thons new serv ing ' 
You'll! and benefit from 
the experience of experts, ff 
Partial list of contents How 
7 to Localize Trouble; How 
Service Amplifiers; How te 
Test for Distortion; How t« £ = 
Test Audio Circuits; How SSS 
Text Speakers: How to Find 
Feulte in Oscillators How 
to Test Radio Parte—end it's 
all No obii- 
«ation 


This list represents only a small part of more than a 
million relays in our stock—one of the world's largest. 
All relays are standard, brand new in original packing, 
and fully guoranteed by Relay Sales. 

Send us your relay requirements. If the items are in 
stock we can make immediate delivery at substantial 
savings in cost to you. 


SHORT TELEPHONE RELAYS 
STR NO OHMAGE CONTACTS UNIT PRICE 
1C&1B 
4 Ame 


STANDARD TELEPHONE RELAYS 


no VOLTAGE 


OHMAGE CONTACTS UNIT PRICE 
BALA 11 
AM 


OTHER RELAY TYPES IN STOCK 


Keying Relays 
Rotary Relays 
Contactors 

Midget Relays 


e Voltage Regulators 
e Differential Relays 
e Sealed Relays 
Special Relays 


WRITE FOR CONTACT DATA 


Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. 


833 W. CHICAGO AVE., DEPT. 10, 


Telephone 


SEeley 8-4146 


CHICAGO 22, ILL. 


RADIO-ELECTRONICS 


3 TELEPHONE TYPE RELAYS 
R- 115 VAC 
6 VOC 
‘ae R87 6 VE 
é 12 VO A 
Ru 4 VDC 1C 15 
24 VOC Al ! 
R37 24/48 VOC 1A, 2B Split 
R- 36 52 162 VDOC ) 
| R-518 85 125 VDC f 
z R341 f ac 4 Amos 
Rt 18 vi 10,000 IC Amps 
R344 ] ) VIE 11 300 18 : 
= 110 VA BRIA K 4 
6 18 1OAMP. [A JAMP 14 
6 VI 1 A&l 
; R154 612 V 1A 1 
4 R ? 1? VE A 
as V lf 
1 29 Vi 4A 3 
18 24 VE 400 A R 00 VI 14 
60,120 vi 7300 1A R48 6/12 VOC 200 1B Split 
5 VAC 60 Cy A 12 VOC 200 IC&IA 
R529 vi 125 A __! R-38 6 12 VE 5 1A Split 
1? VI R-38 6 12 VDC 500 1B 
689 4 VOC 255 R384 6 12 VOC 500 3A 
4 VOC 500 NONE 12 Voc 200 2A 
4 VDE 500 if 1? 24 voc 200 1c 
: 1 vor 500 34 
vi 000 ctal Base 50 
638 SO VI 6000 45 
R469 812 Vi 150 A 28 160 
6 VD 15 4 Amps 
1? ve 150 ALA 
i 1? 24 VI 150 
4 Vit 400 1A if 3 
vi 195 ( 
= + vor 700 2A, 1€ Z 
120 VI 4250 1c 50 
» 
PRINTED IN THE Ss 4 BY THE NEO 


VEAL 


That’s right! In a recent survey, more servicemen preferred Mallory 
vibrators than all other brands combined. And manufacturers use more 
Mallory vibrators as original equipment than all other brands combined 


Here are the reasons... 


Slow contact Inipaet for minimum wear 


2 High contact pressure for low resistance 


3 Fast contact break for reduced arcing, pitting 


You vet that vibrator combination on/y from Mallory —thanks to a 
patented. tuned mechanism. That's why Mallory vibrators give you and 
your customers long, trouble-free service. When vou order vibrators, 
always... 

With Just ONE of Mallory’. 

Special Vibrator Deals You 

Can Service 17 Diterent Make Make it Mallory! 


Makes of Radios 

Hhink what that means trom the 

standpo ot fast service fo 

customers 


de CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 


lar discount price, you get a hand © RECTIFIERS « VIBRAPACK* POWER SUPPLIES + FILTERS 
parts cabinet at no additior cos US, Pot. OFF 


See vour distributor today Z 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, IN 


Las | 
: 

\ 

TOPS with Serviceemen Everywhere | 
MLORY VIBRAT 
: 
Y 


The electron gun you see looks perfect, 
but actually it “never fired a shot.” You 
see, RCA rejected it because the spacing 
between grid No. 1 and the cathode was 
out of bounds. Only a 0.001” departure 
from the design value for this spacing ts 
sufficient cause for gun rejections in RCA 
factories. 

Why does RCA prescribe such a close 
tolerance’ Simply because RCA engineers 
have found that if the cathode-to-grid 
spacing is too small, or too large, the grid 
would have faulty “control.” Such tubes, 
when installed in TV receivers, may be 


The gun that looked 100% “perfect” 


yeh never tired a shot’ 


top-quality control. That’s why, dollar 
for dollar, RCA picture tubes have no 
equal, 


the cause of poor picture performance, 
and may result in troublesome and time- 
consuming service problems and call- 
backs 

RCA takes no chances with its reputa- 
tion for quality. You get the benefit of 
RCA's quality reputation when you use 
RCA tubes. Constant vigilance and quality 
control at all stages of manufacture assure 
meeting RCA standards on the final pro- 
ducuon line. That's why RCA picture 
tubes are unmatched for reliability and 
uniformity. 


In RCA picture tubes, the difference is 


With RCA Receiving Tubes, 
as well as RCA kinescopes, 
TOP-QUALITY CONTROL 
makes the difference. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, N.d. 


‘as 
Cathode and control-grid assembly 4 
4 » 
MA : 
4 
@s) 


